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More Power FOR] DEFENSES PRODUCTION. — 
MORE POWER CONDUCTORS TO FEED DEFENSE PLANTS 


The sudden and unprecedented demands for more 
products—more guns—more tanks—more airplanes— 
a lot more of everything—are creating new loads with 
an inevitable demand for MORE POWER AND MORE 
POWER CONDUCTORS. 

“Demand” is a mild word — it’s really a flood of 
orders for Copperweld Conductors, an overwhelming 
deluge compared to normal demand. It’s too sudden 
for any expansion to catch up with it immediately. 
Copperweld’s present plant and workmen are busy 
night and day producing all the Copperweld products 
the plant can possibly turn out. 

If your order is one of the many making up this 


deluge, can we hope that you will remember this one 
thought—you are not alone in your need of conduc- 
tors. It’s a problem of the entire electrical industry, and 
the entire industry must work together on it. 

We won't burden you with our own difficulties of 
obtaining needed copper and steel, more machinery, 
more trained men—we have those problems too. But 
we can promise you that we are doing our best to 
produce all the Copperweld products that can be 
turned out of our mill, and we are adding plant 
capacity as quickly as we can obtain the necessary 
production equipment. 
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Lightning. Although lightning has been 
‘observed and feared by man from earliest 
times, not until lightning began to cause 
‘serious outages on the expanding electric- 
power transmission lines early in the 20th 
‘century was the phenomenon subjected to 
-close scrutiny. During the past 25 years 
much has been learned concerning the na- 
ture and characteristics of lightning, and, 
through the use of instruments designed es- 
‘pecially for the purpose, the effects of light- 
ning on power systems have been studied 
“intensively and remedial measures devised. 
In a series of three articles, recognized au- 
-thorities on the subject have reviewed this 
development; the first discusses the gen- 
-eral characteristics of lightning, the accumu- 
‘lation of the charge, and the mechanism of 
-the discharge (pages 374-84). 


“PCC Cars. An average increase in gross 
-revenue of ten per cent on 46 routes re- 
quiring 856 ears is the achievement shown 
“by a recent survey to be attributable to the 
PCC car, the trolley car of improved design 
“introduced several years ago by the Electric 
Railway Presidents’ Conference Committee. 
Their quietness, higher speed, improved 
‘operating eharacteristics, and superior il- 
‘lumination, heating, and ventilation have 
-universally attracted increased passenger 
traffic (pages 392-5). 


“—Lamme Medal. Presentation of the 13th 
AIEE Lamme Medal to Comfort A. Adams 
during the summer convention at Toronto 
-was the oceasion of a tribute to Doctor 
Adams’ mental qualities, as applied to edu- 
«cation as well-as to design (pages 369-70); 
the medalist took the occasion to relate the 
state of the world today to some of the de- 
-ficiencies of our educational system (pages 
-871-3). 


-Brush-Shifting A-C Motor. Operation of 
-the brush-shifting a-e machine, either as a 
motor or a generator, has been explained by 
-a theory based on the superposition of cur- 
-rents (Transactions pages 829-84); in the 
second of this series of papers the use of the 
theory to determine such quantities as 
-efficiency, current, torque, and speed for 
different conditions of operation has been 
-shown (Transactions pages 834-6). 


Photographing Arcs in Liquids. An ap- 
paratus has been constructed for so drawing 
-an a-c are under oil or water that it can be 
subjected to a wide range of independently 
varied fluid velocities and pressures; in 


this apparatus the are and its attendant gas ° 


‘bubble can be photographed at any point 
in the current cycle (Transactions pages 
823-8). 


Pre-Breakdown Current Measurements. 
With the use of a eathode-ray tube as a cur- 


rent detector to follow current changes just 
preceding breakdown, current measurements 
have been made in liquids with 200-micro- 
second impulse voltage waves and in liquids 
and solids with gradually increasing unidi- 
rectional voltage applied to the specimens 
(Transactions pages 854-8). 


Dielectric Strength of Glass. From the 
widely varying data available on the break- 
down strength of glass, characteristic curves 
have been worked out for certain boundary 
conditions; with these and other informa- 
tion the insulation engineer can obtain a 
better perspective on the possibilities of this 
application of glass (Transactions pages 
814-18). 


Measuring Magnitude and Phase Angle. 
The use of vacuum-tube voltmeters which 
draw negligible amounts of energy from the 
circuit, extends the use of the three-volt- 
meter method for measuring the relative 
magnitude and phase angle of two voltages 
or currents to purposes not previously con- 
sidered ( Transactions pages 837-9). 


Ampere-Squared-Second Recorder. An 
instrument which records the ampere- 
squared seconds in an electric impulse of 
less than 0.5-second duration has been used 
in resistance-welding applications to moni- 
tor the electric variables and has contributed 
greatly to uniformity of welds ( 7ransac- 
tions pages 839-42). 


Ultraviolet Sources. High-pressure mer- 
cury-vapor lamps with self-lighting acti- 
vated electrodes are now available in 
lengths of more than five feet and with watt- 
ages of more than 4,000, providing powerful 
sources of ultraviolet radiation adapted to 
an increasing number of industrial uses 
(pages 384-8). 


City Transit Motors. Developments in 
electrical and mechanical design to meet the 
requirements of city transit systems today 
have resulted in vehicles that are outstand- 
ing in safety, operating efficiency, available 
selection of accelerating and braking rates, 
and speed-range of dynamic brakes ( Trans- 
actions pages 850-4). 


Potential “Black-Out”. Taking advantage 
of European experience and of longer time 
for planning, American cities, if the need 
arises, should be able to develop air-raid 
precautions more favorable to traffic move- 
ment than were the drastic measures first 
tried in Europe, according to a lighting 
authority (pages 389-92). 


Single-Phase Operation of Polyphase 
Motors. Tests and calculations have been 
made to obtain more definite data on the 
factors limiting the safe and appropriate use 
of polyphase induction motors subject to 
temporary single-phase operation (Trans- 
actions pages 819-23). 


New Rheostatic Device. The rheostatic 
member of a new regulating device consists 
of a large number of hermetically sealed 
mercury contacts which can be operated by 
a small force and movement; an electro- 
magnetic driver operates the rheostatic 
member ( Transactions pages 846-9). 


Rectifiers for Traction Service. A survey 
has indicated that glass-bulb mercury-arc 
rectifiers not only can meet satisfactorily 
the stringent requirements of traction serv- 
ice, but in some respects show to advan- 
tage over other types of conversion equip- 
ment (Transactions pages 843-6). 


Life of Watt-Hour-Meter Bearings. The 
effect of sapphire-crystal orientation on the 
wear of watt-hour-meter bearings has been 
described in the latest of a series of studies, 
which covers an investigation of the effect 
of jewel crystalline axis orientation upon 
jewel wear (Transactions pages 811-14). 


Coming Soon. Among special articles and 

technical papers currently in preparation for 

early publication are: a report on progress in - 
the art of electric metering by the AIEE 

committee on instruments and measure- 

ments; an article on instruments for meas- 

uring lightning surges, the second in the 

series on lightning phenomena by C. F. 

Wagner (F’40) and G. D. McCann (A’38); 

an article on the effect of corona and spark- 

over in Freon by F. T. DeWolf; an article 

on radiography at high speed by L. F. 

Ehrke (A’26) and C. M. Slack; an article 

on the numerical solution of equations by 

D. L. Waidelich (A’39); an abstract of the . 
national prize-winning Branch paper de- 
scribing a stabilized meon-tube direct- 
coupled amplifier by W. H. Huggins (En- 
rolled Student); a paper describing an im- 
proved frequency meter for commercial 
power frequencies by K. J. Knudsen (M’38); 
a paper on bus protection independent of 
current transformer characteristics by G. 
Steeb (M’34); a paper presenting a simple 
method for determining ratio error and 
phase angle in current transformers by E. C. 
Wentz (A’28); a paper on shielding perma- 
nent magnets from transient magnetic fields 
by G. J. Wey (A’38); a paper on power cir- 
cuit-breaker ratings by R. C. Van Sickle 
(M’37); a paper on development in light- 
ning protection of stations by E. R. White- 
head (M’39); a paper on the damping and 
synchronizing torque of the double-fed asyn- 
chronous machine by M. M. Liwschitz 
(M’39); a paper on radiobroadcasting in 
Canada by A. Frigon (A’20); a paper de- 
scribing studies of lightning strokes to the 
Empire State Building by K. B. McEach- 
ron (F’37); a paper, describing the basis for 
the nondestructive testing of insulation by 
R. F. Field (M’40); a paper on the me- 
chanical simplicity of the air-blast circuit 
breaker by H. W. Haberl (A’28) and Otto 
Jensen; a paper on a distribution sys- 
tem for war-time plant expansion by J. L. 
McKeever (A’32); and a paper on the cur- 
rent rating and life of cold cathode-ray tubes 
by G. H. Rockwood (M’34). 
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ELECTRICAL ENGINEERING 


Comfort Avery Adams 


HE purpose of giving any one a medal is to focus pub- 

lic attention on the recipient, so that his achievements 

may gain greater public appreciation, and young men 
may be inspired to emulate them. During the quarter of 
a century I have known Professor Adams, his qualities of 
mind and attitude toward life have been to me a continual 
source of inspiration, so it is of them that I wish to speak 
today. He has first and foremost been a teacher—not 
merely of his students, but of his associates. 

There are two ways of learning, of teaching, or of doing— 
the superficial way and the fundamental way. The first 
way is the most impressive. I remember well a professor 
who could answer almost any question immediately. If, 
however, he were asked a second question, going deeper 
into the subject, and then a third and a fourth, his answers 
became slower and less sure, until finally he could give no 
further information. His knowledge was only about six 
layers deep. 

Professor Adams has always personified the other 
method to me. When you ask him a question, you will 
often find him slow to answer, and not very positive about 
his facts. Then ask him a second question, leading on from 
the first. He becomes more interested, and replies more 
fully, though slowly. After the fourth or fifth question, 
he is fully aroused, has formulated a plan of attack on the 
problem, and begins to reply more quickly. Still later, he 
will anticipate your next question, and will develop the 
possible alternatives. You feel that he creates knowledge 
as he goes along, and that he is equally at home in all 
fields of engineering. It is this faculty of reasoning things 
out on the basis of fundamental principles that has made 
Comfort Adams a great educator and a great engineer. 


Address presented at the annual meeting of the AIEE during the summer con- 
vention, Toronto, Ontario, Can., June 17, 1941 

Puip L. ALGER is staff assistant to the vice-president in charge of engineering 
of the General Electric Company, Schenectady, N. Vi 
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Comfort Avery Adams — 


1940 Lamme Medalist 


PHILIP L. ALGER 
FELLOW AIEE 


“For his contributions to the theory and design 
of a-c machinery and his work in the field of elec- 
tric welding’, the AIEE Lamme Medal for 1940 
was presented at the Institute's recent summer con- 
vention in Toronto to Doctor Adams who now is 
consulting engineer for the Edward G. Budd 
Manufacturing Company of Philadelphia, Pa. 
This was the thirteenth presentation of this medal, 
which was established by the will of the late 
Benjamin Garver Lamme for the recognition of 
“meritorious achievement”. 


Applied to education, this faculty has led him to give 
his students facts about materials on the one hand, and a 
few basic physical laws on the other, and then to practice 
them in applying these laws to a great variety of problems. 
He was one of the first to use dimensional theory to teach 
that sense of proportion so essential to designers. I still 
have a vivid recollection of sitting in the back of the room 
one Spring day listening to Professor Adams lecture on 
induction motors, and thinking that the subject being 
presented was too simple to require my attention. I also 
remember how on later essaying to reconstruct the theory 
I decided it was the lecturer rather than the subject that 
was easy to understand. 

Applied to design, this same faculty of fundamental 
thinking has given Professor Adams an uncanny ability to 
sclve the most abstruse problems by splitting them into a 
few simple questions which can be treated independently 
cn the basis of known facts. His art in this respect re- 
minds one of the skill of a magician, who undoes the most 
complicated knots with no apparent effort. His classic 
papers on induction motor design, and on synchronous ma- 
chines, marked important advances in the art, and the 
number of important machines to the design of which he 
has contributed is legion. 

Applied to pioneer developmental work, this faculty is 
again the key to much that he has accomplished. It has 
given him a clear insight into what new machines or proc- 
esses were required for a given purpose, and what facts 
must be experimentally established to permit their design. 
In this field, especially, he has unique ability, possessing a 
rare combination of knowledge of what is practical, disre- 
gard of tradition, and determination to carry through de- 
spite obstacles. 

Just 50 years ago, he became an instructor at Harvard 
University, one year after his graduation from Case School 


369 


AIEE Lamme Medal 


of Applied Science. Ever since, he has been pioneering in 
new methods of designing, building, and teaching, and all 
that time he has been sought after by people with problems 
to solve. 

After working with the famous physicist, A. A. Michel- 
son, on the early interferometer, and with Sydney Short on 
the first gearless railway motor, he gave concentrated study 
to the design of electrical machinery for a number of years. 
Later, as consultant for many different organizations, he 
did important work on such widely different subjects as 
high-voltage cables, induction furnaces, high-frequency 
heating, cotton nitrating, sugar centrifugals, anchor chains, 
highway research, and welding. 

In 1910 Professor Adams was made chairman of the re- 
cently formed standards committee of the Institute, and 
soon afterwards he organized the American Engineering 
Standards Committee, which later became the American 
Standards Association. In 1918-19 he served as president 
of the AIEE. 

During the first World War, he was chairman of the 
welding committee of the Emergency Fleet Corporation, 
and of the general engineering committee of the Council 
of National Defense, playing a most important role in de- 
veloping new techniques and co-operative standardization. 

After the War, he organized and was first president of 
the American Welding Society, and was for two years 
chairman of the engineering division of the National Re- 
search Council. In these and in many other capacities, he 
has done as much or more than any other man to advance 
the welding art, his leadership in this field having been 
recognized by the award of the Miller Medal. He also has 
been pre-eminent in the development of American Stand- 
ards by voluntary co-operation of widely different and 
often antagonistic groups. 


To digress a moment, I believe that this matter of organ- . 


izing technical co-operation is today, as it was in 1917, one 
of the most vital elements in our defense program. As 
Benjamin Franklin said, many years ago, ‘‘We must, in- 
deed, all hang together, or most assuredly, we shall all 
hang separately”. It was a relatively simple matter in 
those days to come to an understanding on such technical 
matters as they were concerned with. Nowadays, how- 
ever, the mere variety of technical problems requires the 
equivalent of several different languages, before they can be 
discussed; and the number of things to be decided before 
common action can be agreed upon is tremendous. Hence, 
the work of the technical committees of the Institute and 
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other standards bodies plays a very important role in mak- 
ing possible effective technical co-operation. Professor 
Adams was the leader in realizing the military importance 
of this work, and in putting into effect procedures that. 
enabled American engineers to be of maximum service in 
the great war. Now we have the same situation confront- 
ing us, and it is, therefore, especially fitting that we remem- 
ber his great service in this connection. 

Looked at in retrospect, his distinguished career is seen 
to have resulted naturally from his pre-eminence in the 
old-fashioned virtues of clear thinking, persistence, and 
absolute reliability. He has devoted his life to the ad- 
vancement of engineering, by unselfish aid to students and 
fellow engineers, as well as by his own inventions. In so 
doing, Doctor Adams has earned a lasting place in the hall 
of fame of American engineers, and he has also made a host 
of friends, who will ever value the inspiration he has given 
them. 


Roster of Lamme Medalists 


1928 Allan Bertram Field (A’03, F’13). For the mathematical 
and experimental investigation of eddy current losses in large slot- 
wound conductors in electrical machinery. 


1929 Rudolf Emil Hellmund (A’05, F’13). For his contributions 
to the design and development of rotating electrical machinery. 


1930 William James Foster (A’07, F’16). For his contributions 
to the design of rotating alternating-current machinery. 


1931 Guiseppe Faccioli (A’04, F’12). For his contributions to 
the development and standardization of high-voltage oil-filled 
bushings, capacitors, lightning arresters, and numerous other fea- 
tures in high-voltage transformers and power transmission. 


1932 Edward Weston (A’84, M’84, HM’33, past president). For 
his achievements in the development of electrical apparatus, es- 
pecially in connection with precision measuring instruments. 


1933 Lewis Buckley Stillwell (A’92, M’92, F’12, past president). 
For his distinguished career in connection with the design, installa- 
tion, and operation of electrical machinery and equipment. 


1934 Henry Ellis Warren (A’02). For outstanding contributions 
to the development of electric clocks and means for controlling 
central station frequencies. 


1935 Vannevar Bush (A’15, F’24). For his development of 
methods and devices for application of mathematical analysis to 
problems of electrical engineering. 


1936 Frank Conrad (A’02, F’37). For his pioneering and basic 
developments in the fields of electrical metering and protective 
systems. 


1937 Robert E. Doherty (A’16, M’27, F’39). For his extension of 
the theory of alternating-current machinery, his skill in introducing 
that theory into practice, and his encouragement of young men to 
aspire to excellence in this field. 


1938 Marion A. Savage (A’21, M’39). For able and original work 
in the development and improvement of mechanical construction 
and the efficiency of large, high-speed turbine alternators. 

1939 Norman Wilson Storer (A’95, F’13). For meritorious 
achievement in the development of apparatus and machinery for 
electrical transportation. 

1940 Comfort Avery Adams (A’94, F’13, past president). For his 


contributions to the theory and design of alternating-current 
machinery and his work in the field of electric welding. 
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EEP down in the hearts of most of us is an ideal, 
towards which we are striving. We sometimes 


stumble and fall by the wayside, pick ourselves up 
and carryon. We often refer to this ideal as the spirit of 
the man, or the divine urge to be something better and 
finer than shows on the surface. 

A good portrait painter is the one who is able to bring 
out this spirit rather than to reproduce merely the super- 
ficial appearance. Mr. Alger is a good portrait painter, as 
he has given you a picture of what I would like to be. In 
other words, he has emphasized the best. 

My engineering work has been just a series of delightful, 
fascinating, and sometimes exciting adventures. It is on 
this account that I have sometimes asked myself why a 
man should be honored for being so fortunate as to be able 
to devote his life to the work which he loves most to do, 
and for which he is best fitted. Mr. Alger has answered 
this question in the first paragraph of his presentation and 
in so doing has shown a 
breadth of understanding of 
human values which is unusual. 
Thus, if this occasion can serve 
as an incentive to young men 
and spur them towards an 
ideal of service somewhat 
higher than the mere grati- 
fication of selfish ambition, 
it will have served a purpose 
much more important than 
that of honor to the medalist. 

It is an additional and peculiar gratification to me to re- 
ceive this particular award, not only because of my long- 
time collaboration with and admiration for Mr. Lamme, 
but also because his major contributions lay in the par- 
ticular field which held my major interest for many years. 
Moreover, Mr. Lamme was a great teacher of young men, 
and there is no other label that I should prefer having ap- 
plied to myself. 

However, this is enough about the medalist, as I have 
something to say which is vastly more important, although 
some may consider it inappropriate for an occasion of this 
sort. My excuse is that the unbelievably chaotic condition 
of the world today has brought us face to face with prob- 
lems the solution of which is going to demand a different 
kind of thinking, a different standard of conduct, and a 
different ideology from those now largely prevalent. 
Moreover, the kind of thinking most needed is exactly that 
which the enginer is supposed to employ in the solution of 
his problems. 

I sometimes think of our knowledge of science as a skele- 
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Whether we have a world of chaos growing out of 
propaganda and blind thoughtlessness or a world 
of peace based upon fact and common sense, de- 
pends upon the individual, and the type of edu- 
cation to which he has been subjected, as Doctor 
Adams points out in his response to the presen- 
tation of the AIEE Lamme Medial at the summer 
convention in Toronto. 
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Facts Versus Propaganda 


COMFORT AVERY ADAMS 
FELLOW AIEE 


ton of theory which is gradually filled out by its constant 
application to the explanation of observed phenomena, and 
to the solution of practical problems. After a time we 
come to realize that the fundamental laws involved always 
work and that no amount of wishful thinking can neutralize 
a lack either of thorough understanding of those laws or of 
our ability to apply them logically to the problem in hand. 
When we slip in our logic or fail to take account of all the 
conditions surrounding the problem, we are brought up 
short, forced to dig deeper and often to consider variables 
which have previously been neglected. 

The conclusion arrived at by any logical process of think- 
ing is valid under only two conditions. First, the premises 
must be sound and comprehensive, that is, we must know 
accurately all of the essential facts or conditions surround- 
ing the problem, and second, the logical process built upon 
these facts must be rigid. A lack in either the accuracy or 
the comprehensiveness of our knowledge of the surround- 
ing conditions is just as fatal 
as a slip in the logic. 

I am going to cite an illustra- 
tion. About 40 years ago 
I was asked by the largest 
American manufacturer of 
sugar centrifugal machines if I 
could design a motor for direct 
connection to these machines. 
I said that I could, if he could 
tell me exactly what was 
wanted of the motor. When 
I found that he could not answer all my questions and that 
the three largest motor manufacturers in the country had 
built motors for this job and had failed, I decided to seek 
the information first hand. As a result I spent a week in 
overalls in a large sugar refinery, running the machines 
myself, questioning everybody from the manager down, 
and finally wrote my own specifications, based not upon 
their existing technique, but upon what could be accom- 
plished with a correctly designed motor. The result was 
the doubling of the output of these machines, 

Any one of the three motor manufacturers who had 
failed could have designed a perfectly satisfactory motor if 
he had been given my specifications; in fact, later they did 
design such machines on that basis. 

Although I could cite numerous other illustrations, this 
will be sufficient to point out the sad fact that the vast 
majority of people accept superficial, partial, and biased 
statements as to the facts and conditions surrounding many 
of the most vital problems, not only in the field of engi- 
neering, but also in the broader and more important fields 
of economics, industrial, and international relations, or, 
in general, of human relations. 

In the field of engineering we are forced to respect, be- 
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lieve in, and live by the immutable laws of physical science. 
Long training and experience in the application of these 
laws forces us to make sure of our facts and of their com- 
prehensiveness, as well as to think straight. We cannot 
afford to accept traditional beliefs or technique merely be- 
cause they came from commonly accepted authorities. 
Many times I have been told that a suggested idea had 
been tried but did not work, only to find that it had not 
been thoroughly tried and that the experimenter in question 
was not aware of some of the variables involved, the effect 
of which had completely masked those under conscious 
consideration. Many worth-while and some revolutionary 
advances in industry have been made after they have been 
labeled impossible by so-called authorities. 

It is this habit of careful, sure-footed thinking, infinite 
patience in the search for and the making sure of the facts 
and conditions surrounding the problem which I wish to 
emphasize; a habit which is so sadly needed in the broader 
field of human relations. 

Why is it so easy to bamboozle completely the majority 
of people by a propaganda of lies? Only because their edu- 
cation is so superficial. They go to school or college, sit 
under instruction, listen, try to remember and repeat. 
Their minds are crammed with a mass of information, 
mostly unco-ordinated. In some cases, as in our engineer- 
ing colleges, they are even carefully trained in what pur- 
ports to be sound quantitative logic, but which is actually so 
crudely superficial that in most cases they know absolutely 
nothing about the approximations involved or the vari- 
ables neglected. They think they are getting sound theory 
when in fact they are getting only the superficial technique 
of a trade and are absolutely helpless in the case of a new 
type of problem, or even of an old type of problem a little 
outside of the conventional range. They learn how to 
push the buttons and turn the cranks, and usually without 
any real understanding of what it is all about. In short, 
they are taught to do everything but think for themselves. 

I grant gladly that there are exceptions to this general con- 
dition and that these exceptions areon the increase. Never- 
theless, in general the picture is sound and supported by 
ample evidence which comes to my attention almost daily. 

I cite this case of engineering education because I can 
speak with some confidence and authority in that field. 
But the same conditions prevail to at least an equal extent 
in all other parts of the field. 

It is on this account that most people are so readily 
swayed by propaganda and by the emotions which are so 
often stirred by it. 

I am going to cite an extreme example of the influence of 
a single slogan or phrase, ‘foreign entanglements’’, which 
phrase is undoubtedly largely responsible for the greatest 
mistake ever made by the U. S. government, namely, its 
failure to go wholeheartedly into the League of Nations. 
The word “entanglement” has an unpleasant connotation; 
it doesn’t sound good, therefore it must be bad. The 
phrase should have been ‘foreign co-operation”, without 
which civilization cannot survive. The Kansas farmer is 
today much more dependent upon what goes on in Europe 
than he was 100 years ago upon what went on in Washing- 
ton or even in his own state capital. At the present stage 
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of material evolution, when the four corners of the earth 
are so closely tied together by improved means of trans- 
portation and communication, it is just as impossible to 
maintain peace between nations without definite and com- 
prehensive rules of the game and means of enforcing them, 
as it would be to protect law-abiding citizens in one of our 
large cities without laws or law-enforcing machinery. 
Woodrow Wilson saw the need and was prepared to meet it, 
but our isolationists were still living in the horse-and-buggy 
age. I am going to read a short story about Woodrow 
Wilson written by Gabriel Heatter: 


“Tn all the tumult and fury of a world at war there came a quiet 
moment recently when men and women turned in memory to Wood- 
row Wilsom. And my mind went back to a twilight hour in Paris— 
alate Sunday afternoon. Mr. Wilson had just come out of a history- 
making meeting. He was tired and just beginning to feel the dis- 
couragement which comes to all men who dream a brave and beauti- 
ful dream and suddenly realize how little other men want to believe— 
how much other men want to live in the tiny valleys and never dare a 
mountain peak. 

“And as Mr. Wilson came out, he found a soldier waiting near the 
door—in the uniform of France, his head bared, his hand up in salute. 
Something caught Mr. Wilson’s eye, and he stopped. The soldier 
was blind. Nearby stood a boy whispering to the blind soldier, 
‘Here he is; he is coming now’. 

“Mr. Wilson walked over to where the blind man stood and took 
his hand. Very quietly, he said, ‘No, let me salute you, Sir’. And 
the President raised his hand in salute to a soldier of France. Then, 
turning to Mr. Clemenceau, Mr. Wilson said, ‘You see, Mr. Premier, 
this man gave his eyes so that other men might look out on a world 
at peace. If we fail him, if it all comes again, we the living whose 
sight remains will realize that we are blind’. 

“And then Mr. Wilson reached down and took the boy’s hand and 
said ‘May God grant that when you are a man, the world will know 
better’. 

“Perhaps, as he went to his room, Mr. Wilson asked himself, ‘Is 
that soldier blind? Or are those who have eyes to see, and the power 
to end all war by working together, the most blind of all?’ ”’ 


Just think of the present conditions in Europe, Asia, and 
Africa and realize that they are almost certainly charge- 
able to the influence of a single unfortunate word on mil- 
lions of unthinking minds, not only of the masses but also 
of educated and influential people who are supposed to do 
a little thinking on their own account. Is it any wonder 
that I feel strongly about the importance of educating our 
youth to think for themselves, to scrutinize not only the 
logic but also the evidence presented and even the words 
employed in that presentation? 

It is on this foundation of loose-thinking minds that Mr. 
Hitler has built his great propaganda machine, the opera- 
tion of which has influenced millions of minds in the demo- 
cratic countries. The minds of the youth of his own coun- 
try are so deeply rutted with oft-repeated lies that it will 
take at least a generation to wipe out those ruts. 

Unfortunately the laws of human conduct are not as defi- 
nitely statable or as quantitatively applicable as are the 
laws of physics. Nevertheless, they have appeared from 
time to time in the form of codes, and often in connection 
with some form of religion. In any case, they represent 
the experience of thousands of years of human living. 
Certain lines of conduct have yielded results which were 
on the whole highly undesirable; they produced more of 
unhappiness than of happiness. Similarly, other lines of 
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conduct worked in the other direction, and produced de- 
sirable results, or greater happiness for those concerned. 

The point that I am trying to bring out is that these 
codes or ideals are, after all, just sound common sense, 
which looks a little farther than the end of one’s nose; and 
that they constitute laws of human conduct even more 
fundamental and more important than those of the physi- 
cal universe, and quite as certain in their operation. 
There is such a thing as human justice and fair play, and 
although it may be possible for an individual, a group of 
individuals, or a nation, to gain material advantage for a 
time by the complete disregard of these laws, it is absolutely 
impossible in the long run. 

Every religion has grown up around the philosophy of 
a great teacher. 

Most of us were brought up under the Christian ideology 
which claims some hundreds of millions of adherents. 
Unfortunately, the purity of the original teachings has 
been in part lost and smothered by man-made machinery 
and ritualism. For centuries in Europe, the Christian 
church was the mainstay of the aristocracy and the source 
of great injustice to the masses, in spite of much wonder- 
ful work and sacrifice by hosts of individuals connected 
with the church. 

From time to time various revolts or reforms grew 
naturally out of this condition. Unfortunately, as soon 
as a reform movement grew and became highly organized, 
the purity of the original ideal was again lost and much 
hypocrisy crept in, often with the substitution of formulas 
for ideals. 

It is the natural reaction against this hypocrisy which 
has given strength to the totalitarian fight against the 
church. It is this same condition which has resulted in 
what constitutes, even in our own countries, a considerable 
revolt against all idealism and a reversion to what is vari- 
ously called realism, materialism, or barbarism according 
to the point of view. 

Although I believe that a frank and honest skepticism 
or realism is superior to a hypocritical idealism, there is 
great danger that the pendulum will swing too far. In fact, 
it has swung much too far in the case of the Hitler phi- 
losophy. Frankness and honesty coupled with clear think- 
ing does not lead us to throw into the discard all those 
beautiful and practical ideals which have come down to us 
through the ages as the heart and the beauty of human 
life; it does not lead to a distrust of our friends, associates, 
and fellow citizens, and to see in them only their weak- 
nesses and vices, all of which are based upon ignorance. 
This very occasion is intended to emphasize the best that 
is in a man, in order to stimulate younger men to emulate 
that best. Moreover, sound thinking and analysis of life’s 
problems can only lead to the conclusion so often empha- 
sized in this address, namely, that the ideals so much 
scorned today are the only certain realities. 

Another element of strength in Mr. Hitler’s campaign is 
his criticism of the injustices of what he calls the demo- 
cratic plutocracies, which criticism is qualitatively if not 
quantitatively sound. In other words, it behooves us to 
look pretty. carefully to the cleaning of our own house. 

Fortunately, we live in a country, the government of 
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which is based on a definite ideology and where, in the last 
analysis, the majority can rule. Unfortunately, however, 
there is a privileged class which has largely dominated the 
majority by virtue of methods and propaganda the results 
of which are only a little less reprehensible than those of 
Mr. Hitler. The fact that some of the propagandists do 
not realize how reprehensible will not stop the operation 
of the laws involved. Fortunately again, the majority has 
the power to correct this situation and it is to be hoped 
that it will be intelligent enough to do so by constitutional 
methods and without violence. 

Although I have been speaking obviously of the United 
States, the same ideology which is written into our Con- 
stitution and Bill of Rights prevails with at least equal 
force in the nations of the British Commonwealth. 

In this connection is it not significant that on the 3,000- 
mile border line between our two nations—the United 
States and Canada—there is not a single fortification and 
that we can pass back and forth without even a passport? 
Would this be possible under the Nazi ideology? 

What I have said above is not intended as a harsh criti- 
cism either of any considerable part of those associated 
with organized religion or of the members of what I have 
called the privileged class. Most of these are probably 
just as conscientious and just as free from hypocrisy as I 
am, and in many cases probably more so. But they do not 
see the picture as I see it, and through no fault of their own. 
They see a distorted picture often presented to them with 
intention, and often under the auspices of some apparently 
authoritative and unbiased individual or organization. 
They have never been trained to question or scrutinize. 
They are like a flock of sheep traveling in the direction de- 
sired by the herder. They read, listen and repeat not only 
the distorted facts, but also the logic of those in substantial 
control of most of the sources available to them. 

The repeated presentation of a distorted picture or of a 
lie leaves an impression on the unthinking mind which 
makes it just as effective as if it were the whole truth and 
nothing but the truth. Mr. Hitler is not the only one who 
employs this very fundamental psychological law. 

This is the reason why I am so vitally interested in edu- 
cational reform, since it is the only permanent cure for the 
disease, in the throes of which the whole world is gripped 
today. 

Nothing that I have said above is an attempt to justify 
or support Mr. Hitler. Far from it. It is rather to ex- 
plain him and to urge a little closer examination of our own 
weaknesses on which he has been shrewd enough to build. 

Even though we were to accept our present unstable and 
in many respects unjust economic order as unchangeable, 
which it is not, there can be no question as to our choice 
in the present crisis. 

I am supremely confident of the ultimate failure of any 
structure the foundation of which is lies, treachery, bru- 
tality, hatred, lust for power, and in general the complete 
disregard of the fundamental laws of human decency. It 
must fail, it shall fail, and every citizen of the United 
States or Canada who has a spark of human decency in his 
make-up will be glad to do his utmost to help bring about 
that failure. 
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HE physical manifesta- 
Tiers of lightning have 

been with us from the re- 
motest times, but only com- 
paratively recently have the 
phenomena become even partly 
understood. Franklin in his 
electrical experiments between 
1740 and 1750 succeeded in 
identifying lightning as the 
static electricity of his time. 
Beyond this fact little was 
learned until within the past 25 
years. The real incentive to 
obtain additional knowledge 
lay in the necessity of the elec- 
trical industry to protect 
against its effects. As longer 
transmission lines were built 
the need for reduction in out- 
ages due to lightning became 
moreacute. This placed more 
stringent requirements upon 
lightning arresters and other 
protective devices. Largely 
through the co-operation of the 
utilities and manufacturers and 
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Although Franklin conducted his famous light- 
ning experiments about the middle of the 18th 
century, little more was learned until about a 
generation ago when lightning outages on ex- 
panding electric-power systems made an intensive 
study of the phenomena imperative. Many in- 
vestigators in different parts of the world have 
studied lightning during that period, many special 
instruments have been devised for recording vari- 
ous characteristics of the phenomena, and from 
information obtained through the use of these 
instruments remedial measures have been de- 
vised—to the end that in spite of the continuously 
expanding network of electric-power lines, out- 
ages caused by lightning have been greatly re- 
duced. In a series of three articles, the authors 
have reviewed and described: (I) the general 
characteristics of lightning, the accumulation of 
the charge, and the mechanism of the discharge; 
(II) instruments available for measuring the 
properties of lightning; and (III) results of field 
investigations in which the instruments described 
in part Il were used. Part | appears on this and 
the following pages; parts Il and Ill are scheduled 
for subsequent issues. 


drops of water, called Aitken 
nuclei, to form large ions as 
contrasted with unattached 
or smallions. Over land the 
number of small ions of each 
sign ranges from about 300 
to 1,000 per cubic centimeter, 
and the large ions from 1,000 
to 80,000 per cubic centime- 
ter. The small ions do not 
play an important part in 
Wilson’s theory. The mobil- 
ity of an ion is the steady 
velocity that can be attained 
under a voltage gradient of 
one volt per centimeter. The 
large ions have very low mo- 
bility ranging from 0.0003 to 
0.0005 centimeter per second. 
Under a gradient of 10,000 
volts per centimeter this would 
correspond to a velocity of 
only 3 centimeters per second. 

Macky? in a study of the 
behavior of water drops when 
exposed to electric fields, 
found that a droplet of radius 


through the use of special instruments such as the klydono- 
graph, cathode-ray oscillograph, surge-crest ammeter, 
Boys camera, and fulchronograph, information of a very 
valuable character has been obtained regarding stroke 
mechanism and the voltages and currents associated with 
lightning. 

CHARGE FORMATION 


In spite of the great interest in the manner in which 
charges arise in thunderclouds, the question is still con- 
troversial. Some half dozen theories have been advanced, 
but those of C. T. R. Wilson and of G. C. Simpson or modi- 
fications of them have received most consideration. Both 
theories postulate ascending currents of air and relative 
motion of rain drops of different sizes. 

Wilson’s theory! depends for its explanation upon the 
presence of large numbers of ions in the atmosphere. 
Many of these ions, both positive and negative, attach 
themselves to minute particles of dust and extremely small 
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p centimeters becomes elongated until at a critical field 
determined by the relation F+/ p = 3,875 it becomes un- 
stable. A luminous glow is formed at each end and the 
energy absorbed thereby results in evaporation of a por- 
tion of the water forming the droplet. This sets a limit 
to the size of drops in a thunderstorm. Thus, no drops 
greater than 0.15 centimeter in radius can persist in fields 
of 10,000 volts per centimeter. Air pressure has no in- 
fluence upon the field at which this occurs. Macky sug- 
gests that in general the fields within thunderstorms will 
rise to a value of the order of 10,000 volts per centimeter 
before discharge occurs. 

Wilson’s theory premises the existence of the normal 
field which occurs during fair weather. This is generally 
directed downward, the direction which convention has 
adopted as positive. In magnitude it is of the order of 
one volt per centimeter at the surface of the earth and 
gradually decreases with altitude until at 30,000 feet it is 
only about 0.02 volt per centimeter. A relatively large 
drop of water (of say one millimeter radius) in such a field 
will become polarized by induction, the upper side ac- 
quiring a negative charge and the lower side a positive 
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charge (see figure 1). The velocity of fall under the 
influence of gravity of such a charge will be 590 centi- 
meters per second which is large with respect to the 
velocity of the slowly moving ions even under the maxi- 
mum field strength of 10,000 volts per centimeter. At the 
under surface of the drop a selective action with regard 
to the slowly moving ions occurs. The negative ions tend 
to be attracted and the positive ions repelled. No such se- 
lection occurs at the upper surface. As a result of this 
action, the drop accumulates negative charge. With the 
loss of the negatively charged ions the remaining large ions 
are predominantly positive. The smaller drops descend with 
a lower velocity and thus their velocity becomes more nearly 
equal to that of the velocity of the large ions under the 
influence of the electric field. It becomes possible then 
for the small drops of water to pick up positive charge by 
impact with the positive ions. 

Thus, the original charges which were distributed at 
random and produce an essentially neutral space charge, 
become separated. The large drops carry the negative 
charges to the lower portions of the cloud and the small 
drops retain the positive charge in the upper portion. 
According to Wilson’s theory the lower portion of the 
cloud is negatively charged and the upper portion, posi- 
tively. This mechanism of discharge has been verified 
experimentally in the laboratory by Gott* who actually 
obtained charge separation by this process. 

The theory of G. C. Simpson‘ also has been substanti- 
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Figure 2. Meteorological conditions within thunderclouds, 
according to Simpson 
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ated in part by laboratory experiments. It has been 
shown that a water drop of radius greater than 2.5 milli- 
meters becomes flattened or unstable when it falls through 
still or ascending air. A larger number of smaller drops 
are formed. The terminal or steady-state velocity of 
drops 0.25 centimeter in diameter is eight meters per 
second, which thus constitutes the limiting relative veloc- 
ity of rain drops. No drops will fall to earth in an ascend- 
ing current of air exceeding eight meters per second. It 
has also been shown that when water drops break up, the 
resulting droplets become positively charged and the air 
negatively. 

The meteorological conditions within a cloud according 
to Simpson are shown in figure 2. The unbroken lines 
represent lines of flow of the air, their distance apart 
being inversely proportional to the wind velocity. The 
air enters the storm from the right and passes under the 
forward end of the cloud where it takes an upward direc- 
tion. Within the cross-hatched oval marked 8 the ver- 
tical component of the wind is more than eight meters per 
second; and outside less. For the reason just stated no 
water can fall through this area. The dotted lines show 
the general path of the larger drops as they fall to earth. 
The balloon-like surface of which the oval 8 forms the 
bottom, represents a boundary within which the upward 
velocity is still very high. Only the larger drops are able 
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Figure 3. Electrical conditions within thunderclouds* 


to descend within the volume so formed and none are 
able to penetrate the oval 8. The drops that do fall within 
this volume will be broken and the parts blown upward. 
The small drops that have been blown upward will re- 
combine and fall back again, and so the process will be 
continued. 

The distribution of electrical charge that will result 
from the conditions represented in figure 2 is shown 
diagrammatically in figure 8. The mechanism by which 
charge separation occurs is explained clearly by Simpson 
as follows: 


“In the region where the vertical velocity exceeds eight meters a 
second there can be no accumulation of electricity. Above this 
region where the breaking and recombining of water drops take place 
(the region marked B in figure 3) here, every time a drop breaks, the 
water of which the drop is composed receives a positive charge. 
The corresponding negative charge is given to the air and is absorbed 
immediately by the cloud particles, which are carried away with the 
full velocity of the air current (neglecting the effect of the electrical 
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Figure 4. Hypothetical case of a cloud with a positive 
charge in the upper part, a negative charge in the lower part, 
and a small region of strong positive charge near the base® 


field in resisting separation). The positively charged water, how- 
ever, does not so easily pass out of the region B, for the small drops 
rapidly recombine and fall back again, only to be broken once more 
and to receive an additional positive charge. In this way the accumu- 
lated water in B becomes highly charged with positive electricity, 
and this is indicated by the plus signs in the diagram. The air with 
its negative charge passes out of B into the main cloud, so that the 
latter receives a negative charge. In what follows, the region B will 
be described as the region of separation, for here the negative elec- 
tricity is separated from the positive electricity. The density of 
negative charge obviously will be greatest just outside the region of 
separation, and this is indicated in figure 3 by the more numerous 
negative signs entered in the region around A.” 


In contrasting the two theories, it may be observed that 
Wilson’s theory leads to the conclusion that the lower por- 
tion of a cloud is negatively charged and the upper portion 
positively. Simpson’s theory as given above, on the 
other hand, leads to the converse—that an intense posi- 
tive charge resides in the head of the cloud and that 
negative charge is distributed throughout the rest of the 
cloud. Wilson’s experimental observations of field changes 
next to the ground indicated that a charge of positive 
electric moment, that is, a charge distribution equivalent 
to a positive charge above a negative charge, is destroyed 
in the process of most lightning discharges. In addition 
the results of magnetic-link investigations on electrical 
systems, as discussed hereinafter, indicate that ap- 
proximately 90 per cent of all strokes lower negative charge 
to the transmission system. 

The direct contradiction between these two theories led 
Simpson and Scrase® to investigate the charge distribution 
in a more direct manner. Free balloons equipped with 
clock-operated apparatus to measure electric gradient, 
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atmospheric pressure and relative humidity were released 
during storms. It was found that in general the main 
body of a thundercloud is negatively charged and the 
upper part positively charged. A concentration of posi- 
tive charge appears to exist frequently in the base of the 
cloud. According to Simpson and Scrase the cloud struc- 
ture of the type shown in figure 4 offers a satisfactory ex- 
planation of practically all the soundings obtained in their 
investigations. The positive charge at the top of the 
cloud gives rise to the positive field encountered at the 
ground as the storm approaches and as it recedes. The 
negative charge contained in the lower half produces a 
negative field everywhere under the cloud except where 
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Figure 5. Meteorological and electrical conditions within a 
thundercloud, according to Simpson's revised theory 


the local concentrations of positive electricity produce 
positive fields. Further verification of this fact is offered 
by data obtained by Simpson and Scrase by recording 
ground gradients during the passage of storm clouds. 
From the records of 20 storms it was found that the average 
length of time for which the potential gradient was ap- 
preciably disturbed from its fine-weather value was 75 
minutes. By centering each record about the midpoint 
of the total period and dividing the record into five-minute 
intervals, the curve in figure 8 shows the percentage of 
frequency of positive potential gradient. The parts of the 
curve above the line corresponding to 50 per cent represent 
a preponderance of positive gradient and those below a 
preponderance of negative gradient. It shows that the 
approach and recession of a storm is usually accompanied 
by positive gradients while the center of the cloud produces 
a negative gradient. This is what would occur if the 
lower portion of the cloud carried negative charge and the 
upper portion positive charge. 

As between the Simpson and Wilson theories, the in- 
duction theory of Wilson seems to offer an adequate ex- 


Figure 6. Measurement by Wil- 
son of ground gradient during a 
thunderstorm 
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planation of negative charge in the lower regions of the 
cloud and the concentration of positive electricity higher 
up in the cloud. It does not explain the positive charge 
found at the base of the clouds. However, quoting from 
Simpson and Scrase: ) 


“Our observations have shown quite conclusively that the bound- 
ary between the positive electricity in the upper part of the cloud and 
the negative electricity in the lower is in every case in a region of the 
cloud where the temperature is well below the freezing point and 
generally below —10 degrees centigrade. In this part of the cloud 
raindrops cannot exist. The cloud particles may be supercooled 
water, but on coalescing they would immediately freeze. The pre- 
cipitation in the upper part of a cloud is in the form of crystals, 
either needles or plates, which tend to lie horizontally and to fall 
slowly in a series of nearly horizontal motions, first in one direction 
and then in another. These crystals cannot play the role of the 
raindrops in Wilson's theory, for in the first place they are nearly 
perfect nonconductors and so do not become electrically polarized, 
and, even if they do conduct, their shape and orientation is not 
favorable to the formation of induced charges, and finally their rate 
of fall relatively to the air is very slow. It is clear, therefore, that 
Wilson’s influence theory cannot explain the separation of the charges 
found in the upper part of the thunderclouds. 

“It is well known that during blizzards in polar regions which are 
accompanied by large masses of blown snow, very strong electrical 
fields are set up near the earth’s surface. These fields, with very few 
exceptions, are positive in direction; that is to say, in the same 
direction as the field in the upper part of a thundercloud. Simpson, 
in his discussion of the observations made in the Antarctic (Simpson 
1919), suggested that the impact of ice crystals results in the ice 
becoming negatively charged and the air positively charged. The 
general settling of the negatively charged ice crystals relatively to the 
positively charged air would then result in a separation of electricity 
with the positive charge above the negative. This explanation, 
however, has not yet been confirmed by satisfactory laboratory 
experiments. Whatever the physical explanation may be, there 
seems little doubt that the upper separation of charge in a thunder- 
storm is in some way connected with the presence of ice crystals. 

“There appear therefore to be two different physical processes 
taking place in a thunderstorm to produce the electrical effects: 
One is confined to the upper parts of the cloud where the temperature 
is below the freezing point, and the second occurs in the lower part 
of the cloud where the temperature is above the freezing point. 
There is reason to believe that the former is associated with the 
presence of ice crystals and the latter with raindrops, probably in the 
way described by Simpson in his breaking-drop theory.”’ 


Figure 5 represents Simpson’s revised diagram to illus- 
trate the meteorological and electrical conditions in a 
thundercloud. This differs from his early conception 1l- 
lustrated in figure 3, in that a positive charge resides in the 
upper portion of the cloud above a region of separation 
from the negative charge, in which the temperature 1s 
between —10 and —20 degrees centigrade. More recent 
investigations of Simpson and Robinson® further cor- 
roborate these concepts of the three distinct regions of 
charge distribution. They also more firmly establish that 
the separation of the positive charge in the upper region 
from the negative charge in the main body of the cloud 
takes place at temperatures below freezing, while the 
positive-charge center found at the base of the cloud is 
separated at a temperature above freezing. . 

W. J. Humphreys’ offers a modification of Simpson s 
breaking-drop theory. He retains the experimentally 
verified fact that when a neutral drop is broken up by a 
jet of air, the spray particles are negatively charged and 
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Figure 7. Electric gradient by Simpson and Scrase® with free 
balloons 


the larger remaining particles positively charged. It has 
been observed, principally by aviators, that the mean level 
at which the maximum vertical velocity of air occurs is 
well above the halfway point between the base and top of 
the thundercloud. This velocity is commonly so great 
that raindrops cannot fall through the air at its level. 
Therefore, the greatest concentration of raindrops occurs at 
this point and the seat of the most active electric separation 
must be at a still higher level—the level at which drops 
can just maintain their position against the ascending air. 
The negative electricity presumably is first carried to, 
or near to, the top of the cloud and from there pulled down 
along, or near to, the cloud wall by the descending air that 
commonly flows down the sides, incident to cooling caused 
by evaporation. According to this explanation, a net 
positive charge will occur above the midlevel of the cloud 
and the negative charge will be distributed more generally 
throughout the cloud body. This theory does not accept 
the subzero temperature region of separation between the 
negative and positive charges as put forward by Simpson. 

E. J. Minser,’ however, largely from observations of 
aviators, retains the conception of a region of subzero 
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temperature as an essential factor in the explanation of the 
charge generation within a cloud. He has found that 
cloud masses of high electric charge exist not only in the 
cumulo-nimbus cloud but also in the cumulus cloud of the 
shower type. His explanation is based on a combination 
of the Wilson and Simpson theories plus the ice-crystal 
theory of precipitation suggested by Bergeron. 

The processes occurring within cloud formations are so 
complicated that it is quite possible that all the foregoing 
phenomena—the electrification resulting from breaking 


377 


drops, the selective attraction by polarized drops, and in- 
teractions between wind and ice crystals at subzero tem- 
peratures—are involved. 


RATE OF CHARGE ACCUMULATION 


The rate at which the charge accumulates is relatively 
slow as evidenced by the measurements of ground gradients 
by Wilson? and others.” Figure 6 is a typical record ob- 
tained by Wilson which shows both the magnitude and 
manner of variation of this quantity. The division be- 
tween the solid black and shaded areas indicates the mag- 
nitude of the gradient according to the scale on the left- 
hand side. Sudden discontinuities such as that at A repre- 
sent the destruction of a portion of the gradient as the re- 
sult of a lightning stroke. The single dark line at a and the 
double dark line at a indicate the time of the beginning and 
end, respectively, of thunder arising from the stroke at A. 
From this record Wilson calculated that this particular 
stroke was 7.1 kilometers distant from the observation sta- 
tion. Points B, b, and Bare similarly associated. Immedi- 
ately after the occurrence of a stroke the regenerative proc- 
esses within the cloud begin to re-establish the field at the 
rate indicated by the rate of change of the gradient. It can 


Figure 9. Boys-camera photograph of lightning 
taken by Schonland!317 
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Figure 10. Boys- 
camera _ photo- 
graph by Schon- 
land!3-!? showing 
the “stepped 
leader” 


be seen that in general the curve is exponential in char- 
acter and requires many seconds before the charging proc- 
ess attains a substantially constant value. The promi- 
nence at 14 hours 12 minutes 30 seconds was produced by 
the measuring device to establish the zero line and is not a 
record of change in gradient caused by a stroke. 


CLOUD HEIGHTS 


A search of the literature reveals very little definite data 
regarding the height at which the stroke can be said to 
originate. Simpson and Scrase® from a limited number of 
observations in England estimate charge centers as occur- 
ring as low as 1,500 feet and as high as 30,000 feet. Of 
course, the origin of the stroke may not coincide with the 
charge center but may lie between the charge center and 
the base. E. J. Minser, chief meteorologist of Transconti- 
nental and Western Air, Inc., has observed that the altitude 
of the base of low-level thunderclouds frequently lies be- 
tween 500 and 1,000 feet. He further states that his studies 
show that the majority of lightning discharges have oc- 
curred in the cumulus clouds of the shower type and that 
strokes to ground occur most frequently from clouds hav- 
ing the lower altitudes. Data in possession of the United 
States Weather Bureau indicate cumulo-nimbus clouds as 
having a mean ceiling of 5,500 feet with some of them as 
low as 600 to 700 feet. Thunderstorms for which the ceil- 
ing is practically zero are also reported at times. Instances 
in which the storm clouds actually envelop mountains ris- 
ing from a plain are quite common. 


CHARGE AND FIELD DISTRIBUTION 


Figure 7, taken from Simpson and Scrase’s paper, shows 
also that the fields and consequently the charge densities 
are quite variable. The thickness of the vertical columns 
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is a measure of the potential gradient, the shaded portion 
indicating a positive field and the unshaded portion a nega- 
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tive field. The maximum gradient that could be recorded 
in the balloon experiments of Simpson and Scrase® and 
Simpson and Robinson‘ was about 100 volts per centimeter. 
It was found that a gradient in excess of this amount very 
rarely was recorded in any of the balloon ascents, and it 
was concluded that the field in the thundercloud is of the 
order of 100 volts per centimeter except in relatively small 
regions of very great electrical activity where the lightning 
discharges originate. They found no evidence of large 
horizontal sheets of positive and negative charge with elec- 
tric fields approaching the breakdown strength of the air. 
As shown in figure 7, Simpson and Scrase found that the 
field between cloud and ground was more or less independ- 


(a) Charge centers in cloud; 
pilot streamer and stepped 
leader propagate earthward; 
outward branching of streamers 
to earth. Lowering of charge 
into space beneath cloud 


(b) Process of (a) almost 
completed; pilot streamer about 
to strike earth 


(c) Heavy return streamer; 
discharge to earth of negatively 
charged space beneath cloud 


(d) First charge center com- 
pletely discharged; develop- 
ment of streamers between 
charge centers within cloud 


(e) Discharge between two 
charge centers; dart leader 
propagates to ground along 
original channel; dart leader 
about to strike earth; negative 
charge lowered and distributed 
along stroke channel 


(f) Heavy return streamer; 


tively charged space beneath 


at the earth where the gradient never exceeds about 100 
volts per centimeter. Thus, the discharge tends to be 
initiated at the cloud rather than at the ground. As men- 
tioned previously, the tests of Macky show that in a region 
occupied by water droplets of the size expected in clouds 
the critical breakdown voltage is 10,000 volts per centi- 
meter, a magnitude contrasted with 30,000 volts per centi- 
meter in air without water droplets. This phenomenon 
likewise tends to initiate the discharge from the cloud. In 
addition, the lower pressure at the higher altitudes, even 
if there be no water droplets, decreases the breakdown 
gradient. On the other hand, tests indicate that discharges 
from positive terminals appear to require lower gradients 
than discharges from negative terminals, and since most 
discharges are from negative cloud sources, this property 


cloud Figure 11. Diagram showing charge distribution at various stages of lightning discharge 


ent of height and of the order of 50 to 100 volts per centi- 
meter. Thus the gradient in the region between cloud and 
ground is about 1,000,000 volts per thousand feet so that 
for a 10,000 foot cloud the potential at the cloud base would 
be of the order of 10,000,000 volts. Taking into considera- 
tion the more intense fields near regions of high charge dis- 
tribution, it is likely that cloud potentials are of the order 
of 20,000,000 volts. 


MECHANISM OF STROKE 


The electrical charge concentrations within a cloud, of 
course, must be limited to the bounds of the cloud proper 
and in most cases are much smaller. In relation to these 
dimensions the earth can be regarded as infinite in extent. 
It follows then, from consideration of a flux plot, such as 
that of figure 4, that before the discharge the electrical 
gradient within the cloud must be very much greater than 


would tend to encourage the initiation of discharges from 
the ground. 

What are the facts? The results of a large number of 
photographic records by Schonland" indicate that all of 
the discharges he has observed were initiated from the 
cloud end rather than from the ground. McEachron"™ has 
shown that for the discharge of lightning to a very tall 
building the initial streamer usually proceeds upward from 
the building. In a later discussion” he states: “Thus far, I 
have no evidence that upward leader strokes occur to trans- 
mission lines of the usual height.’’ The evidence, there- 
fore, suggests that for the type of discharge with which 
these articles are largely concerned, namely, those to low 
structures, the initial discharge can be assumed to start 
from the cloud. 

Present knowledge of the mechanism of stroke propaga- 
tion is largely the result of the work of Schonland and his 
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associates in South Africa.!8-! Most of their data were 
obtained photographically by means of a Boys camera. 
The essential feature of the Boys camera is that it contains 
two lenses mounted diametrically to the axis about which 
the lens system rotates with respect to the film. The com- 
bination of the motion of the lenses and the propagation of 
the stroke produces two distorted pictures of the stroke 
from which, by superposing, one can deduce the direction 
and velocity of propagation of the stroke from the dis- 
placement between corresponding points on the two images. 


Figure 12. 
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The speed of revolution of Schonland’s Boys camera was 
3,000 rpm which permitted a resolution of the photograph 
of 0.3 microsecond. Figure 9a shows a pair of these pic- 
tures mounted together. 

A lightning discharge which usually appears to the eye 
as a single flash is in reality generally made up of a number 
of separate strokes that travel down the same path. The 
interval between these components varies between 0.0005 
and 0.5 second. Each separate stroke consists of a down- 
ward leader that starts from the cloud: When the down- 
ward leader strikes the ground it is followed by an intense 
return streamer which consists in a point of intense lumines- 
cence traveling from the ground to the cloud. The rather 
interesting properties of these phases of the flash are to 
be discussed subsequently in some detail. Figure 9b is 
typical of the pictures obtained by Schonland. It shows a 
number of repetitive strokes. A slower camera of this gen- 
eral type permits the determination of the order in which 
the discharges occurred. 


Initial Leaders. The leader of the first component stroke 
of a flash is preceded by a ‘“‘pilot streamer’’ which repre- 
sents propagation of the discharge into virgin air having 
very low ionization. Currents'® associated with the pilot 
streamer are small, the majority being of the order of only 
a few amperes. The luminosity is likewise very low—so 
low that it does not register on the photographic plate of a 
Boys camera. Its existence is deduced by inference and 
by an analysis of the mechanism of the discharge. In the 
following discussion velocities are given in terms of that of 
light (approximately 1,000 feet per microsecond) as it is the 
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same as that of waves on transmission lines, and, therefore, 
provides a very convenient bench mark when the phe- 
nomenon is applied to considerations of the effect upon sys- 
tems. The most frequent velocity of propagation of the 
pilot streamer is about 1/20 of one per cent of that of light. 
As the pilot streamer proceeds, it is accompanied by 
points of luminescence which travel in jumps giving rise to 
the term ‘‘stepped leader.’’ The velocity of these steps ex- 
ceeds one-sixth of that of light and the distance traveled in 
one step is about 50 meters. The path of each step is es- 
sentially straight but each fresh step, in 
general, takes a different direction. The 
change in direction at each junction thus 
gives rise to the tortuous path character- 
istic of lightning. The electrostatic lines of 
force from the stroke to ground should 
form essentially smooth curves—another 
fact which suggests that the zigzag path 
must be attributable to some variable con- 
dition at the head of the discharge, this 
condition being either variations in the 
head itself or variations in space ionization. 
Figure 10 shows a photograph of several 
such stepped leaders obtained by Schon- 
land by means of the Boys camera. The 
arrows indicate the direction of time, and 
the stepped leaders are shown to the right 
of the subsequent brilliant return stroke. 
As the leader seeks its way to earth, 
branches radiate from the main stem 
forming tentacle-like fingers spreading earthward. This 
stage of the process is shown in figure lla. A portion 
of the charge in the center from which the stroke origi- 
nated is lowered and distributed over this entire system 
of temporary conductors. This process continues until 
one of the leaders strikes the earth. Short streamers have 
been observed to reach upward from the earth to meet the 
downward-moving leader just before it reaches the earth, 
but, in general, if such exist they must be short. Regard- 
ing this point, Schonland in a letter to the authors says: 


“Tt must be remembered that the country in which we work con- 
sists of rolling hills and valleys, so that the base of the discharge is 
often obscured; there must, however, be a large number of cases in 
which the full length of the discharge was recorded by the cameras 
and we have seen no evidence of any extensive leader discharge from 
ground. Such ground leaders as do occur are comparatively short, 
for otherwise we should have detected them.”’ 


Figure 13. Cur- 
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Return Stroke. As the leader strikes the ground an ex-— 


tremely bright return streamer propagates upward from 
the earth to the cloud following the same path as the main 
channel of the downward leader. The charge distributed 
along the leaders thus is discharged progressively to ground 
giving rise to the very large currents usually associated 
with lightning discharges—currents varying between 1,000 
and 200,000 amperes. The rate of propagation, about 10 
per cent of that of light, is determined by the rate at which 
the head of the lightning channel can become sufficiently 
conducting to accommodate these large currents. The 
charge that had been lowered from the cloud to the an- 
tenna-like system of streamers by this means is further 
lowered to ground. The former of these processes is rela- 
tively slow, requiring a time of the order of 10,000 micro- 
seconds, whereas the latter is relatively fast, requiring only 
about 50 to 100 microseconds. Since the same charge is in- 
volved in both stages, the difference in time explains the 
large difference in currents involved in the two stages. 
Figure 12 represents the story of a complete discharge of a 
component stroke according to Schonland,'® in which the 
upper figure shows the progress of the stepped leaders and 
the lower figure the return streamer. Note that the time 
scale has different units. 

From the instant of initiation of the leader streamer to 
ground similar leaders progress into the cloud, tapping 
more and more charge. After the completion of the initial 
high-current discharge, a smaller current continues to flow 
for some time, the magnitude and duration being depend- 
ent upon the propagation of the streamers within the cloud 
body. This point is illustrated very well by the current rec- 
ord® shown in figure 13a obtained at the Cathedral of 
Learning of the University of Pittsburgh. A high-current 
component which rises very quickly to 20,000 amperes de- 
creases to 1,000 amperes in 200 microseconds. From 1,000 
amperes the decay is much slower, the current dropping to 
less than 100 amperes in 10,000 microseconds. 


Multiple Strokes. With the development of a high-con- 
ducting are path between the charge center and ground, 
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the potential of the charge center is lowered considerably. 
This process may develop higher potential differences be- 
tween this charge center and another charge center within 
the cloud, resulting in the continued progress of streamers 
into the cloud and the formation and attraction of stream- 
ers from the other charge center. Upon the meeting of two 
such approaching streamers, a relatively low-conducting 
path to ground for the new charge center is formed. The 
resulting discharge traverses the same path blazed by the 
first stroke. The leader streamer of this stroke differs from 
that of the first stroke in that the stepped phenomenon is 
absent, there is no branching, and the velocity of propaga- 
tion is much larger, being of the order of three per cent of 
that of light. Because of these characteristics this leader 
is known as a “‘dart’’ leader. Upon reaching the earth, a 
return streamer travels back to the cloud just as for the 
first stroke. This mechanism is illustrated in figure 11. 
The stroke current at the ground is also similar in character 
to that of the first stroke, rising rapidly from zero to a maxi- 
mum, falling slowly for several hundred microseconds and 
then more slowly for a much longer time. Schonland’s re- 
sults indicate that in the majority of cases the crest mag- 
nitude of the first stroke is the greatest, probably because 
the branching of the antennae system of streamers permits 
of a lowering of a larger charge before it is released to earth. 
This is not always the case, as the second or subsequent 
strokes are sometimes the greatest. 


As the charge in the second charge center is dissipated 
by being carried to ground, the streamer in the cloud might 
tap a third center and the same process be repeated. In 
general, approximately half the flashes are of this multiple 
character. Flashes having as many as 40 component 
strokes have been observed by Larsen. A conception of 
the relative time involved in these processes is given by 
figure 14. 


In general, the rates of propagation of the discharges dis- 
cussed vary in inverse manner to the amount of previous 
ionization of the path. Thus, the initial pilot streamer pro- 
gressing into virgin air with very little ionization was the 
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slowest, being about 1/20 of one per cent of that of light. 
The stepped strokes that followed in the path blazed by 
the pilot streamer have a velocity of the order of 15 per cent 
of that of light. The return streamer is also quite rapid as 
it follows the intense ionization of the initial streamer and 
has a velocity about 10 per cent of that of light. Because 
of the interval elapsing between component strokes and the 
resultant deionization, the velocity of propagation of the 
dart leaders is about one per cent of that of light. The 
velocity of propagation of the pilot streamer into virgin air 
appears to be associated!® with the critical drift velocity of 
an electron under the influence of the breakdown voltage 
gradient of air. 


RECORD NO. 1 vA 21 22 


CREST CURRENT 
IN AMPERES. 16,000 21,000 7,000 
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Figure 15. Fusion data on strokes to the Cathedral of 
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Hot and Cold Lightning. It has been known for a long 

time that the explosive and incendiary effects of different 
strokes vary widely. One stroke might blow a tree apart 
and still have little burning tendency while another might 
have little bursting effect and still result in a fire. This 
difference was recognized by Pliny the Elder as early as 23 
A.D. who wrote in his ““Natural History”’: 
“Of thunderbolts themselves several variations are reported. 
Those that come with a dry flash do not cause fire but an explosion. 
The smoky ones do not burn but blacken. There is a third sort 
called ‘bright thunderbolts’ of an extremely remarkable nature; this 
kind draws casks dry without damaging their lids and without 
leaving any other trace and melts gold and copper and silver in their 
bags without singeing the seal. Marcia, a lady of high station in 
Rome, was struck by lightning while pregnant and though the child 
was killed, she, herself, survived without being otherwise injured. 
Among the portents in connection with Catiline, a town counciller of 
Pompei named Marcus Herrenius was struck by lightning on a fine 
dayaw 

Returning from antiquity, fire-tower lookouts have ob- 
served similar distinguishing characteristics in strokes that 
do and do not cause fires. Along more scientific lines the 
persistence of the luminosity of the main channel of a light- 
ning stroke was recognized by Schonland and Collens" in 
1934. 

Walter*! in 1935 discussed a photograph taken by Doctor 
H. H. Hoffert in 1889 which was obtained by turning the 
camera to and fro by hand about a vertical axis, the period 
of rotation being about three-quarters of a second. Streaks 


382 


Wagner, McCann—Lightning Phenomena—I 


of light appeared between component strokes on the nega- 
tive and in explaining their presence he says: 


“Now, as I demonstrated some years ago, they are by no means 
due to an afterglow of the lightning channel produced by thermal or 
phosphorescent causes, but they are always associated with a real 
after-discharge in the channel, that is, with an electric current 
following the main discharge along the same track.” 


According to his explanation, the duration of these points 
of luminescence must have been at least 0.1 second. 

Stekolnikov and Valeev”? in 1936 measured voltages in- 
duced on a horizontal antenna by indirect lightning strokes. 
Results they obtained with a rotating klydonograph in- 
dicated that the duration of the current was between the 
limits of 2,600 and 10,000 microseconds. 

McEachron and MeMorris,”* also in 1936, refer to an un- 
published photograph by one of them which shows a dura- 
tion of luminescence of 0.23 second. This stroke however 
is described as being to a tall steel-frame building and 
such a stroke has different characteristics from strokes to 
open ground and transmission lines. 

Continuing the work of Schonland and his associates, 
Malan and Collens® report data on the luminescence in the 
following statement: 


“The most frequent value of the duration as measured on the 
photographs appears to be of the order of 1,000 microseconds, ranging 
in extreme cases from a few hundred microseconds to half a second.”’ 


Bellaschi,*4 by comparing laboratory discharges of dif- 
ferent magnitudes and durations, showed that long-dura- 
tion currents were essential to ignite excelsior, form ful- 
gurites, or produce significant melting of metal. Further 
evidence of the existence of lightning currents of long dura- 
tion was observed by Bergvall and Beck” in the form of 
markings left by discharges upon lightning rods and ar- 
rester gaps. These markings were correlated in the labora- 
tory with markings produced by impulses of known wave 
shape, from which the existence of long-duration waves was 
demonstrated. Figure 15 shows the degree of melting of 
several one-half-inch copper rods tapered for a distance of 
one inch, which were placed by the authors in the path of 
actual lightning currents. A fulchronograph record for one 
of these is shown in figure 13. 


GROUND GRADIENTS 


As stated previously, the fine-weather electrostatic gradi- 
ent at the surface of the earth is positive and averages 
about one volt per centimeter. As a charged cloud passes 
over a particular spot this gradient at first rises because the 
positive charge in the upper portion of the cloud becomes 
effective first. As the cloud continues to approach, the 
gradient then decreases and finally becomes negative as the 
negative charge in the lower portion becomes effective. 
The magnitudes of field gradients directly beneath thunder 
clouds are from about 50 to 100 volts per centimeter before 
a discharge occurs. 

As discharges occur, the nature of the electric field be- 
comes more complicated. Appleton and Chapman” have 
obtained cathode-ray oscillograms of the change in gradi- 
ent due to strokes at various distances and correlated them 
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_ with the characteristic portions of the stroke mechanism. 
. Schonland, Hodges, and Collens!” have co-ordinated Boys- 
camera photographs with similar cathode-ray oscillograms 
of the change in gradient due to strokes at distances of 
several miles. These records were found to be of the two 
principal types illustrated in figure 16, 65 per cent being of 
the type shown on the left and 35 per cent of the type 
shown on the right. In this figure the upper portions show 
the gradients and the lower portions the photographic rec- 
ords. As may be seen from this figure, the electric field 
can be resolved into three characteristic portions labeled a, 
_ 6, andc. As shown by the photographic record, the “a” 
portion is associated with the downward leaders, the ‘‘b” 
portion is associated with the return streamer in the period 
it propagates from ground to cloud, and the ‘“‘c’” portion 
with the lower-magnitude current flowing down the chan- 
nel after the return streamer reaches the cloud. 

For the more predominant type of discharge illustrated 
on the left in figure 16, the pilot streamer moves from cloud 
to ground at a more or less uniform speed and the field in- 
creases as the pilot streamer propagates, having superim- 
posed oscillations produced by the stepped leaders. The 
increase in gradient is produced by the lowering of charge 
from the charge center in the cloud to the region between 

' cloud and ground. In the second type illustrated at the 
right, the pilot streamer moves at a uniform velocity of the 
same order of magnitude as for the first case over the first 
part ofits path. However, at a certain point in the path its 
velocity decreases, and the step length and brightness of 
the stepped leaders becomes much smaller. Owing to the 
time constant of the amplifier used for measuring the field, 
the recording spot falls to zero during this phase of the 
leader process because of the slow change of field strength. 

The “‘b” portion represents a much more rapid rate of 
change of field because of the rapid lowering of the charge 
from the antenna-like system between cloud and ground to 
the ground by the return streamer. Since rapid changes of 
current also are present, they produce part of the electric 
field. As the nature of the field is a function of the dis- 
tance from the stroke, these records should not be taken as 
typical of the gradients very close to strokes. 
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STROKES TO TALL BUILDINGS 


For the past few years McEachron" has been engaged 
in investigations of lightning to the Empire State Building 
in New York City. Equipment installed in the tower can 
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measure the current of strokes to the mooring mast, and 
cameras located in near-by buildings can photograph the 
stroke simultaneously, thus permitting co-ordination of 
the records. Because of the high altitude of this building, 
it acts much as a large needle extending up from a plain. 
The gradients developed at the tower become so large that 
most of the discharges develop from the tower mast and 
propagate upward. These discharges usually begin with 
small currents and may or may not develop into distinct 
discharges of high current value. Of 47 strokes photo- 
graphed, 34 indicated continuous current flow until the end 
of the stroke and 4 consisted of two succeeding continuous 
discharges in the same path, while 7 others began as con- 
tinuing strokes followed by distinct discharges. Develop- 
ment of extensive leaders from the ground end appears to 
be characteristic of strokes to tall buildings exclusively. 
Caution must be exercised in applying data obtained from 
tall structures to lower structures such as transmission lines 
for certainly the pilot leader and stepped leader of the first 
component differs from that for strokes to essentially flat 
ground. In addition, the mechanism of discharge from tall 
objects may be such as to draw strokes from clouds at a 
smaller voltage than lower objects. 
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Powerful Ultraviolet Light Sources 


J. H. LAUB 


MEMBER AIEE 


HE ADVENT of the 

high-pressure vapor lamp 

with self-lighting acti- 
vated electrodes!” has made 
possible the development of 
new types of ultraviolet 
generators of high power and 
large size, which have be- 
come a very important tool 
for a number of industrial 
applications. First introduced in ultraviolet lamps for 
therapeutic and prophylactic use, the high-pressure quartz 
mercury-vapor lamp has been developed considerably fur- 
ther in size and power in recent years and is finding new 
and interesting uses in commercial irradiation processes. 

This development was facilitated by several important 
advantages which the self-lighting, high-pressure lamp 
offered over the previously known types of ultraviolet light 
sources; namely, mercury-vapor lamps of the pool type 
and carbon-are lamps. 

The quartz mercury-vapor lamp of the pool type was in- 
vented at the beginning of this century* and has found its 
most extensive use in therapeutic ultraviolet lamps; how- 
ever, it did not lend itself readily to industrial applications, 
for a number of reasons. Its design was complicated and 
required skillful and expensive manufacturing processes, 
particularly in the quartz-blowing operations. For light- 
ing the arc the lamp had to be tilted in order to establish 
contact between reservoirs of mercury at the electrodes. 


Doctor J. H. Laus is chief engineer and assistant to the president, Hanovia 
Chemical and Manufacturing Company, Newark, N. J. 
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More and more industrial applications are being 
found for the recently developed high-pressure 
tubular mercury-vapor lamps which are now avail- 
able in lengths over five feet and with wattages 
greater than 4,000; some of these are described 
by the author, who discusses the advantages of 
these lamps over previously known sources of 
ultraviolet radiation. 
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The lamps could be operated 
only in certain definite posi- 
tions and their physical size 
was restricted, because of the 
difficulties in starting and 
maintaining an arc more than 
a few inches long. Breakage 
of a lamp often was accom- 
panied by the spilling of a siz- 
able quantity of mercury that 
was required inside the quartz envelope for the proper 
operation of the arc. 

The carbon-are lamp although a relatively inexpensive 
source of ultraviolet radiation, has certain other character- 
istics which make it less desirable for commercial applica- 
tions than the mercury-vapor lamp. Its efficiency in 
transforming the input of electrical energy into ultraviolet 
radiation is considerably poorer than that of the mercury- 
vapor lamp. For the same output of ultraviolet-radiated 
energy, between two and three times more electrical 
energy has to be expended in a carbon arc than in a high- 
pressure mercury arc. The major share of the energy in- 
put that is transformed into infrared and visible radiation 
of a carbon arc constitutes waste in most commercial ir- 
radiation processes, and the heat produced by its absorp- 
tion is often an undesirable by-product which has to be 
removed by ventilation or other cooling methods. For 
constant output of light, furthermore, carbon arcs require 
automatic controls that adjust the gap between the elec- 
trodes and maintain the current constant. The carbons 
have to be trimmed at regular intervals, involving inter- 
ruptions of the process, that are often very inconvenient. 
The evaporation of the carbon electrodes in operation of 
the open are produces fumes and undesirable gases that 
have to be removed by an exhaust system. Finally, the 
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_carbon-are lamp is by its nature a point source of light 


which involves optical disadvantages in applications where 
a long tubular source of ultraviolet light is preferable. 

The new high-pressure mercury-vapor lamp with acti- 
vated electrodes is very simple in its design. It consists 
of a tubular envelope transmittant to ultraviolet, prefer- 
ably of clear fused quartz, and two activated electrodes 
which are sealed to the ends of the tube (see figure 1). The 
electrodes usually are made of coiled tungsten wire and are 
coated with an activation material that facilitates the 
emission of electrons at elevated temperatures. Free bar- 
ium and barium oxide, among others, are activation agents 
commonly used in tubes of this type. Instead of tungsten, 
cup-shaped and coated nickel electrodes are employed in 
certain types.® 

A form of vacuum seal that has proved very satisfactory 
for these lamps consists of a thin molybdenum foil, ap- 
proximately /; o-inch thick and several millimeters wide, 
which is fused vacuum tight into the quartz and which is 
capable of carrying an electrical current of several amperes 
to the electrodes. Graded seals have also been used em- 
ploying several steps of glasses between the quartz enve- 
lope and the sealing glass around a tungsten lead-in wire. 

In manufacturing, the tube with the sealed-on electrodes 
is carefully degased and exhausted and then filled with a 
few droplets of mercury and with a starting gas, usually 
argon, of several millimeters pressure. If electric power 
is supplied through a suitable control circuit, the starting 
gas breaks down as soon as the striking potential of the gas 
is reached (see figure 2, point A). For several seconds this 
initial discharge is carried exclusively by the starting gas 
and is characterized by a relatively low voltage (about 20 
volts, see figure 2, point B). The control circuit is there- 
fore practically short-circuited and furnishes a relatively 
high starting current, approximately 50 per cent higher 
than the steady-state current (see figure 2). This starting 
currrent now begins to warm up the electrodes and the 
heat and intense ion bombardment of the discharge 
gradually vaporize the mercury so that a steadily increas- 
ing share of the discharge is taken over by the mercury 
vapor. With increasing temperature the pressure of the 
mercury vapor rises rapidly along the vapor-tension 
curve, figure 3, and after several minutes all the mercury 
is evaporated at point 1 of figure 3 and a pressure of ap- 
proximately one atmosphere is attained. From this point 


® 


Figure 1. Diagram of high-pressure quartz lamp with acti- 
vated electrodes 


c—Vacuum seal 
d—Glass enclosure (optional) 
e—Porcelain insulator 


a—Queartz tube 
b—Electrode 
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Figure 2. Start- 
ing characteristics 
of a high-pressure 
discharge 
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on, the mercury vapor becomes unsaturated and follows 
Gay-Lussac’s Law; that is, it rises much more slowly with 
rising temperature (figure 3). Finally at point 2 of figure 
3 equilibrium is reached. The pressure, wattage, and 
intensity remain constant as long as the cooling conditions 
are not altered. The discharge that originally filled the 
entire cross section of the tube uniformly is constricted 
now to a brilliant narrow cord in the axis of the tube, 
characteristic of a high-pressure arc discharge. Fluctua- 
tions of ambient temperature will not noticeably affect 
the pressure and the light output as long as the operating 
point 2 in figure 3 is on the “‘unsaturated”’ branch of the 
curve, that is, on the right side of point 1. If, however, the 
tube is strongly cooled, for instance, by an intense blast of 
air directed against it, point 2 will move back towards 
point 1 and beyond it on the “saturated” branch; some of 
the mercury will condense, the pressure will drop rapidly, 
and the intensity will decrease sharply withit. In normal 
operation the arc tube attain a temperature of between 
350 and 400 degrees centigrade. The electrodes operate 
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at approximately 700 to 800 degrees centigrade. They 
are heated exclusively by the discharge and do not require 
any heater filaments. 

Pure fused quartz has been found to have the most de- 
sirable characteristics as a material for the arc tube. Its 
fusing point lies at about 1,700 degrees centigrade; it there- 
fore can be degased very thoroughly in manufacture; and 
it will not soften or otherwise be affected by the relatively 
high temperatures to which the vessel is exposed in manu- 
facture and operation. The ultraviolet transmission of 
pure fused quartz is higher than that of any other glass 
and diminishes very little during the life of alamp. Meas- 
urements that have been made of the ultraviolet output at 
regular intervals during the life of these tubes show that 
the output in the long ultraviolet (approximately 4,000 to 
3,000 Angstroms) decreases not more than about 8 per 
cent, and the output in the short ultraviolet (3,000 Ang- 
stroms and shorter) not more than about 13 per cent, in 
1,000 hours of operation (see figure 4). When a lamp has 
reached the end of its life, the quartz arc tube, after clean- 
ing, often can be used over again in making up a new tube, 
resulting in a considerable saving in the cost of replace- 
ment. 

In cases where the short ultraviolet, which causes sun- 
burn and forms ozone in air, is undesirable, the quartz 
tubes can be equipped with an outer envelope of a suitable 
glass (see figure 1). Pyrex glass, for instance, while highly 
transmittant to the long ultraviolet, will completely ab- 
sorb all erythema and ozoneé-producing shorter radiation. 

Figure 5 shows a number of different models of high- 
pressure quartz lamps with activated electrodes, which 
have been developed for various applications. The lamps 
illustrated can be operated in any position; they vary in 
size from a few inches to 60 inches luminous length and 


High-pressure mercury quartz lamps with acti- 
vated electrodes 


Figure 5. 


Luminous lengths range from 41/2 to 59 inches; wattages from 200 to 
4,500 watts input 
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from 200 to 4,500 watts input. The wattage loading per 
inch of arc length ranges from 40 to 125 watts per inch. 
The improvements in the design and manufacture of these 
lamps are reflected in a marked reduction in cost; whereas 
the previous quartz mercury-vapor lamps with pool elec- 
trodes sold for about $150 per kilowatt, the cost of the new 
self-lighting tubular lamps is as low as $35 per kilowatt, 
a reduction in cost of more than four to one. 

In the development of the larger and more powerful 
types many difficulties had to be overcome before a high- 
pressure arc of considerable length could be operated satis- 
factorily in its envelope. It was found, for instance, that 
distinct marks of a brownish color and often of considerable 
size began to appear in the quartz of the arc tubes, some- 
times not before several hundred hours of operation. 
These brown marks rendered the light output nonuniform 
lengthwise. They would make the tube unsuited for use, 
for instance, in photoprinting machines, where the brown 
marks would produce shadows on prints. Likewise, under 
certain conditions the light output from a long tubular 
lamp sometimes was unevenly distributed axially even with- 
out brown marks in the quartz. Careful dimensioning of 
the tubes and routine light distribution checks with photo- 
electric cells in manufacturing have eliminated these dif- 
ficulties. Thousands of these lamps are now in use in 
photoprinting, including blue-printing machines, in vita- 
min-D milk irradiators, water sterilizers, and other applica- 
tions. 


APPLICATIONS 


Figure 6 shows the spectral sensitivity curves of some of 
the important applications of ultraviolet light. Curve a 
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Figure 6. Spectral response of some commercial processes. 

and the relative intensity distribution of a high-pressure quartz. 
mercury arc 


a—Sensitivity of a typical Diazo compound 
b—Acctivation of vitamin D 
c—Bactericidal effect of ultraviolet 
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Figure 7. Spectrogram of high-pressure quartz mercury arc 


shows the relative response of a typical Diazo compound as 
used for coating of sensitized papers for reproduction pur- 
poses in photoprinting. The maximum sensitivity lies in 
the long ultraviolet with the peak at 3,660 Angstroms; 
most sensitive coatings used for black-and-white, Ozalid, 
and blue-print processes have a response curve similar to 
curve a covering a range from about 2,500 to 5,000 Ang- 
stroms. The spectrum of the high-pressure mercury-vapor 
arc (see figure 7) is especially rich in lines of high intensity 
in this range, as can be seen from the plot of its relative 
energy distribution in the lower half of figure 6. High- 
pressure lamps of the design described therefore have found 
wide application in photoprinting machines of varying con- 
struction. In their printing power and economy, they are 
far superior to any other light source known. A long tubu- 
lar lamp of uniform output constitutes an ideal light source 
for machines designed to produce prints of up to 54 inches 
paper width at high speeds. No complicated reflectors are 
required to produce uniform illumination on the printing 
cylinder, as is the case with carbon-arc lamps which are es- 
sentially “‘point sources’ with a nonuniform and angular 
radiation field unless optically corrected. A number of dif- 
ferent models of printers and reproduction machines have 
been designed “‘around”’ the new high-pressure tubes. Fig- 
ure 8 shows a typical example in which the arc tube is ar- 
ranged in the center of a glass printing cylinder on which 
the original and the sensitized papers revolve and are ex- 
posed to the rays of the arc tube. Printing speeds of up to 
24 feet per minute are obtained with tubes with loadings of 
75 watts perinch. The power consumption is less than half 
that of carbon-arc machines. Better contrast and defini- 
tion are obtainable because relatively more of the radiation 
output is in the ultraviolet and because “‘undercutting”’ is 
avoided by the perpendicular incidence of the light on the 
paper. Further advantages over carbon-arce machines are 
the ease of handling and cleaning and the avoidance of 
flickering which produces uneven printing. 

The importance of the photoprinting process and of the 
advantages of the new light source in this field are indicated 
by the fact that approximately 150,000 prints are required 
to produce a new design of an airplane of medium size. 

Curve b in figure 6 shows the spectral sensitivity of an- 
other ultraviolet-irradiation process that has become very 
important commercially in recent years. Ultraviolet rays 
of wave lengths shorter than 3,130 Angstroms activate 
vitamin D by absorption in the sterols or provitamins. 
There are two distinct absorption maxima, at about 2,800 
and 2,600 Angstroms, and figure 6 shows that a number of 
emission lines of the high-pressure mercury arc fall well 
within the range of curve b. The importance of vitamin D 
in the calcium and phosphorus metabolism of human be- 
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Figure 8. Photo- 
printer for con- 
tinuous operation 
(above); diagram 
at right 


a—High - pressure 
quartz tube 
b—Printing cylinder 
c—Canvas belt 


ings and animals is well known. The high-pressure quartz 
lamps have found perhaps their most popular application 
in vitamin-D milk irradiators, hundreds of which have been 
installed in dairies all over the world. Figure 9 shows a 
battery of Alpine Sun milk irradiators in one of the plants 
of the Borden Company, New York. The milk is pumped 
into storage tanks from which it flows by gravity in a thin 
film over flow boards arranged on either side of a quartz 
high-pressure lamp. Although the exposure takes only a 
second or two, the activating power of the quartz high- 
pressure lamp is so great that the vitamin-D potency 
of the milk is increased from about 25 U.S.P. units before 
irradiation to up to 400 U.S.P. units after irradiation. The 
vitamin-D potency of the milk is recorded automatically 
and kept at a constant level by a photoelectric-cell arrange- 
ment which controls the input to the quartz tube by means 
of the circuit illustrated in figure 10. The photoelectric 
cell is connected to a recording galvanometer which oper- 
ates a motor-driven intensity regulator, diagrammatically 
shown in figure 10. 

The machines illustrated in figure 9 each irradiate 6,000 
pounds of milk per hour. The total capacity of all ma- 
chines installed is several million quarts of irradiated milk 
per day. 

Milk is by no means the only foodstuff being irradiated 
on a commercial scale. Large quartz lamp installations 
are for instance in operation for the irradiation of yeast and 
for the production of pharmaceutical vitamin-D prepara- 


tions. 
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Figure 9. Milk irradiator installation 


Ultraviolet light of short wave lengths is very effective in 
destroying such micro-organisms as bacteria, fungi, molds, 
and spores. Curve c in figure 7 shows that the bactericidal 
efficiency is at its maximum at about 2,600 Angstroms; this 
is the range in which the resonance line of mercury vapor, 
2,537 Angstroms, lies (see lower half of figure 6), and the 
high-pressure quartz mercury lamp is indeed a very effec- 
tive abiotic agent. It has found extensive use in liquid 
sterilizers, an example of which is shown in figure 11. The 
liquid to be sterilized is first freed by means of filters from 
solids which interfere with the transmission of the ultra- 
violet light. It then flows through a cylindrical jacket 
formed by the housing of the sterilizer and a quartz tube, 
thereby being exposed to the rays from a high-pressure 
mercury-are tube arranged concentrically with the jacket. 


PHOTOCELL 


QUARTZ 
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RECORDER 
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Figure 11. Fluid 
irradiator for steri- 
lizing water and 
other liquids 


a—High - pressure 
quartz lamp 
b—Quartz tube 
c—Jacket 
d—Housing 


Water in swimming pools or for drinking or washing pur- 
poses can be sterilized safely and efficiently in this appa- 
ratus. The model illustrated in figure 11 is equipped with 
a 1,000-watt are tube and has a sterilizing capacity of ap- 
proximately 1,000 gallons of water per hour. 

There are numerous other applications of these powerful 
ultraviolet light sources to industrial processes. For in- 
stance, enamel coatings can be cured and hardened very 
satisfactorily by ultraviolet light. Large installations for 
curing patent leather, embodying hundreds of quartz 
lamps, are in use in a number of European countries. 
Ultraviolet light is a very efficient catalyst in certain proc- 
esses—for instance, polymerization or condensation, and 
is used as such in the plastics and rubber industries. Quartz 
mercury lamps are also widely used in tests of the fastness 
and stability of dyes, the purity of paints, the aging of fab- 
rics, and similar weathering tests. For other industrial ap- 
plications, too numerous to be listed here, the reader may 
tefer to the very extensive literature on applications of 
ultraviolet light.® 
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If the Black-Out Comes— 


OP te gy 


American cities can profit by European experience “to plan air-raid pre- 


cautions that will permit traffic movement without creating undue hazards 


SAMUEL G. HIBBEN 


ASSOCIATE AIEE 


should be called upon to pro- 
‘black-out”’ 


or through temporary reduction in lighting, the various 


F a municipality suddenly 
tect itself against air attack, shes ange 


probable actions and results should be considered. 
Experiences in western Europe have modified somewhat 
the first black-out precautionary measures. The 
air-raid protection requirements for British cities specified 
horizontal street 


original 


a maximum illumination intensity on 
surfaces of ten per cent of full moonlight, or 
foot-candle. Incident 


1,000, 


approxi- 
mately 0.002 foot-candles on a 
cloudy day would be around 1 

night illumination probably would be in the neighborhood 
of 0.5 foot-candle (or lumens per square foot). The prac 
such a small amount of 


and a good average 


tical impossibility of distributing 


light uniformly over the streets resulted inevitably in 
areas of almost complete darkness interspersed with pools 
pedestrian or vehicle de- 


silhouette. 


of dim illumination. Seeing a 
pended almost wholly on discerning its bulk in 

It was surprising how well a pedestrian might find his 
way under street lighting conditions that more appropri- 
ately might be called ‘‘distributed darkness”. After some 
20 minutes in quite dark surroundings the human eye 
becomes ‘‘dark accustomed” and can distinguish bulky 
objects, yet it has been said that the hazards to vehicles 
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and pedestrians during the early black-out periods re- 
sulted in more fatalities and injuries than were attributable 
to enemy bombardments. 

Among other experiences was the rather surprising dis- 
closure to the average citizen that during black-out even 
such a minor light source as a burning match caused a 
consequential glare that blinded any eyes near-by and 
made any sort of discernment impossible for several 
minutes. Also under these less-than-moonlight intensities 
it becomes practically impossible to distinguish color of 
objects even at close range 

European experiences further showed that fireproof 
fabric curtains are preferable to paint for shielding windows 
against light painted 
window is more likely to leak if a pane is broken or the 


transmission, since a temporarily 
window is opened. This applies particularly to skylights. 
Street-lighting fitted with 
almost completely enclosing shields with limited apertures, 


lamps in London often were 
or with lamp bulbs themselves coated with a black lacquer, 


excepting a limited downward spot. Every effort was 
to keep all radiated light confined to a cone below 


Practically 


made 
the horizontal plane through the light source. 
all such fittings were of matte-surface dark metal, not 
fragile, and unfortunately not readily controllable so that 
normal or even fair traffic lighting could be alternated 
with complete black-out. 
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BLACK-OUT LIGHTING SHOULD NOT OBSTRUCT TRAFFIC 
MOVEMENT 


Although obscuring a city from air observation deserves 
careful preplanning and cannot be accomplished rapidly 
without organized procedure, it seems likely that American 
cities will adopt measures less drastic than those used in 
Europe, since plans may be made at more leisurely pace. 
At least a compromise in street-lighting requirements that 
will be more favorable to traffic movement should be 
found. For example, it seems feasible to establish maxi- 
mum horizontal surface intensities about equal to moon- 
light illumination rather than less, and to be more critical 
of lighting that discloses map patterns or charted localities. 
Individual or irregularly placed occasional light sources 
are not so potentially dangerous. The headpiece of this 
article, showing a view of lower New York from an altt- 
tude of 1,000 feet, illustrates conditions before black-out 
begins. 

From numerous suggestions and experiences, certain 
possible black-out practices seem to be important. Gen- 
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DIMMER RESISTANCE IN PER CENT NORMAL LAMP RESISTANCE 
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Figure 1. The effects of resistance and lowered voltage upon 


lamp lumens 
Mazda C lamps 


erally speaking, it is of prime importance to eliminate light 
sources on or near water, because even though they are 
shielded above they reflect in the mirror-like surfaces 
beneath. This applies as well to smooth, wet pavements, 
to glossy tops of vehicles, to glass skylights, and to any 
specular surfaces of large area. 

No reasonable success would be expected through merely 
dimming street lights unless vehicle headlights are prac- 
tically extinguished, or deeply hooded. Dimming a head- 
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lamp by ateimporary absorb- 
ing screen generally means 
that the driver cannot de- 
pend upon his own head- 
lights for road illumination 
but can distinguish the pres- 
ence of an approaching ve- 
hicle clearly. Possibly in a 
prolonged emergency any 
commercial vehicle might 
be required to carry a wide 
white band around the body 
or an auxiliary lamp beneath 
the chassis, which would be 
invisible from overhead but 
useful to silhouette the 
running gear and provide a 
low-intensity pool of light 
immediately beneath the 
vehicle on the roadway. 
Ordinary parking lights on 
passenger cars are much 
too bright and have too 
much upward exposure to 
be permissible. 


REGULAR 
LAMP “A” 


SHORT-CIRCUIT 
SWITCH 
NORMALLY CLOSED 
EMERGENCY 
LAMP’B” 


1{20-VOLT LINE 


Figure 2. Diagram showing 

the use of a small emergency 

lamp to dim the regular 
street lamp 


SOME SUGGESTIONS FOR BLACK-OUT STREET LIGHTING 


Municipalities, in co-operation with public-utility com- 
panies, can quickly extinguish all normal street lamps, 
but the problem is to provide some black-out street light, 
not complete darkness. Among methods being studied 
are fireproofed fabric hoods to drop over glass globes; 
metal shields (something like large funnels) with small 
lower apertures; or dimming existing lamps by substation 
voltage regulation. Figure 2 shows the effects of reduced 
voltage on the candle power of both series and multiple 
Mazda incandescent street lamps. At half normal voltage 
the candle power (or lumens) is about 8 per cent of normal, 
and at 30 per cent of full voltage the light output ap- 
proaches | per cent of normal brightness. 

Another method that may be used on multiple circuits 
is suggested by figure 3; namely, connection of a small 
emergency lamp in series with the major lamp. When the 
emergency lamp is short-circuited the major lamp burns 
at full brightness, but when the two are in series the high 
resistance of the smaller emergency lamp dims the regular 
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Figure 3. The 100-watt mercury projector lamp to which 
may be fitted a light-absorbing color cap to emit “black 
light” 
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Figure 4. ‘‘Black-light’’ mercury lamp constitutes a complete 
shielded reflector unit and its clip-on filter transmits only the 
deep purple and ultraviolet rays 


lamp, bringing it almost to an invisible dull red, if neces- 
sary. If the emergency bulb is of low wattage in compari- 
son with the regular lamp, it will operate at almost rated 
candle power, since the resistance of 
the other lamp when it is cold is rela- 
tively small. A manual or magneti- 
cally controlled short-circuit switch for 
the emergency lamp would be the 
chief nuisance factor. On extended 
multiple street-lighting circuits react- 
ance dimming of entire circuits prob- 
ably would be more dependable, al- 
though power factor might be low. 

All map patterns of lights, even 
though they may be of low brightness, 
should be avoided. Long, straight 
boulevards, bridges, and traffic circles 
or regular areas that identify locality 
fall in this category. 

Horizontal surfaces, even though 1l- 
luminated at moonlight values, are not readily distin- 
guishable at the elevations usually safe for hostile aircraft 
at night. This is readily understandable, since the visi- 
ble brightness of a concrete roadway illuminated to say 
0.02 foot-candle and having a normal reflection factor of 


Table |. Lamp Combinations (Figure 3) and Resultant Light 
Outputs 


Regular Lamp A Black-Out Lamp B Per Cent Normal Per Cent Normal 
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some 15 per cent would be rated as 0.003 foot-lamberts 
(0.02X0.15). By contrast, the brightness of a street- 
lighting globe, say of 5 foot-candles per square inch, 
which is not exceptional, would be more than 2,000 foot- 
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lamberts. A bare 40-watt lamp would have a bright- 
ness of 15,000 foot-lamberts. 


“BLACK LIGHT’ MAY BE USEFUL 


Phosphorescent paints that will glow for perhaps a 
minute or longer after all lights have been extinguished 
are being studied, especially for indoor use. Some of 
these luminescent materials can be excited or charged by 
proximity to any ordinary light source. Applied to 
strategic points like fire extinguishers, electrical switches, 
exit signs, and possibly portionsof stairways, these phospho- 
rescent paints may be useful during complete power failure. 

By using ‘‘black light’’ from either black-bulb tungsten- 
filament lamps or screened mercury-vapor lamps (see 
figures 4 and 5) the light source itself can be practically 
invisible, yet cause low-brightness visibility of any near-by 
target coated with fluorescent dyes. Such fluorescent ma- 
terials are not visible outside the beam of the ‘‘black- 
light’”’ projector, but in the field they become softly 


Figure 5. Only those objects that have been treated with 
fluorescent paints or dyes are visible under ‘black light” 


luminous in various colors. Possibly they could be used 
for garments of traffic officers, entrances to subways or 
air-raid shelters, traffic danger points, and possibly road- 
way markings if vehicles can be equipped with small 
“black-light”’ headlamps. 


Figure 6. A 2'/,-watt neon glow lamp and its “black-light” 
reflector housing 
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Among the large variety of low-candle-power lamps that 
might be substituted for the brighter sources in the 
regular sockets could be included the low-wattage glow 
lamps such as those shown in table II. Also possibly use- 
ful are the low-candlepower 6-, 7-, 7.5-, and 10-watt, 
120-volt lamps. Fluorescent, mercury, and sodium lamps 
cannot be dimmed down by regular voltage control. 

Floodlighting of vertical surfaces, such as facades of 
buildings, particularly as a protective measure against 
sabotage or prowlers usually involves apparent bright- 
nesses (foot-lamberts) of from one to three, and while 
this is greatly in excess of moonlight brightness, it is not 
seriously objectionable unless applied to a large group of 
buildings. Viewed from the air, the patterns are irregular 
and the concealment problem is just the common-sense 
one of obscuring or shielding the light source itself. 

Special precautions might be taken by using double 
disks of Polaroid material to cover the mouth of a high- 
powered floodlight. One disk is rotated with respect to 
the other to dim the light. Flexible rubber sleeves (sec- 
tions of bicycle inner tubes) may be slipped over com- 
mercial portable flashlights to make a restricted aperture 
for the rays. An available dry fluorescent powder can be 
dusted on maps and stair treads or emergency objects, 
which then fluoresce under the ‘black light’. No par- 
ticular colors are specially obscured in penetrating fog, 
smoke, or mist. Control of candle-power values therefore 


Table II. Special Low-Brightness Lamps for Black-Out 
Service 
Base Resistance 
Watts Volts Character (Ohms) 
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is more important than attempting to find any quality of 
light that might have a short-range visibility. For 
emergency marking of charted localities, portable hand 
lamps designed for intermittent flashing with one or two 
dry cells may be used. Small tanks of compressed acety- 
lene may be used for similar portable flashers. A modifi- 
cation of the miner’s-cap lamp and pocket storage battery, 
possibly with a double reflector to show alternately green 
and red, may be used by traffic officers. 

These and many more black-out precautionary measures 
should be reviewed by municipal and utility engineers, so 
that whatever program is evolved can be rehearsed to 
insure its practicability. Then it should be well publicized 


to all citizens, lest the disasters attendant upon a surprise 
measure of darkness be more troublesome than the possible 
dangers against which it is aimed. 


Operating Results With PCC Cars 


G. M. WOODS 


OTHING in recent years 
N has so completely 

changed the outlook of 
the transit industry as the PCC 
car. From1931to 1934relatively 
few city surface cars were pur- 
chased. During the last six years 
almost 2,000 PCC cars have 
been purchased, as well as simi- 
lar types which have essentially 
the same electrical equipment 
and represent similar improve- 
ment over the older vehicles. 

On May 1, 1941, 1,467 PCC cars were in operation in 
14 cities of the United States and Canada. These cars 
had accumulated a total mileage of more than 146,000,000, 
or 100,000 miles per car. The 100 cars in Brooklyn, 
N. Y., had an average mileage of 188,000; the first 201 
cars in Pittsburgh, Pa., 206,000; and the 83 cars in 
Chicago, Ill., 173,500. It is evident that sufficient ex- 
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The PCC trolley car, designed several years ago 
by a committee of street-railway-company execu- 
tives, has now been in operation long enough to 
appraise its contribution to the industry. Its 
quietness, higher speed, improved operating 
characteristics, and greater passenger convenience 
and comfort as compared with older cars have 
attracted new passenger traffic, with the result that 
the general downward trend of traffic has been 
reversed on lines where these cars have been sub- 
stituted for older ones. 


Woods—Operating Results With PCC Cars 


perience covering a wide va- 
riety of conditions is available 
to form a reliable basis of 
judgment. 


REVENUE UNIVERSALLY 
INCREASED 


The transit industry in 
the past has been strong on 
economical operation, but too 
many times weak in mer- 
chandising ability. The PCC 
car’s quietness and freedom 
from vibration, smooth starting and stopping, superior 
illumination, adequate ventilation and heating, and higher 
speed with safety appeal primarily to the car riders. 


Based upon a talk originally given before the Mid-West Transit Association, 
Kansas City, Mo., December, 13, 1940; subsequently revised and brought up 
to date. 


G. M. Woops is transportation engineer, Westinghouse Electric and Manufac- 
turing Company, East Pittsburgh, Pa. 
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In Washington, D. C., 202 PCC cars are now in operation and 30 additional cars are on order 


It is not surprising that revenues almost universally 
have increased. On some properties where the cars are 
in their fourth year of service they not only are holding 
the gains of previous years but are making still further 
increases. Frequently lines using the new cars show in- 
creases in revenue, whereas the trend of earnings on lines 
where old cars are operated is downward. 

Results of a recent survey show an average increase in 
gross revenue of 10 per cent on 46 routes requiring 856 
cars. Increases of from 12 to 33 per cent on individual 
lines are not uncommon. On some lines where relatively 
modern cars were replaced the increase is small. On 
other lines where the new cars are “‘sandwiched in” with 
old cars it is difficult to determine what increase in 
patronage, if any, resulted. On one of the Brooklyn 
lines which requires 33 cars the increase in revenue 
amounted to $5,925 per car per year. On a line requiring 
43 cars in Los Angeles the increase in revenue was $4,000 
per car per year. 


MAINTENANCE COST IS LESS 


It is expected that the low unsprung weight of PCC cars 
will reduce track maintenance and probably make track 
construction less expensive in the future. At present 
no specific data on this phase of operation are available. 

When the new cars were first introduced, many people 
feared that their maintenance expense would be excessive. 
Experience has shown that the opposite is true. It has 
been desirable to undertake general overhauling programs 
on some properties as well as to carry on current inspec- 
tion and maintenance. Superintendents of equipment 
testify that the new cars will effect a material saving in 
equipment maintenance. One large-scale operator found 
that maintenance of PCC cars after 100,000 miles of serv- 
ice is approximately one-half that of the older cars on the 
property. The larger the proportion of new cars oper- 
ated, the greater the savings. 


AVERAGE SCHEDULE SPEED INCREASED EIGHT PER CENT 


One major objective of the PCC car is increased schedule 
speeds. In service requiring frequent stopping, schedule 
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speed is primarily affected by rates of acceleration and 
braking. Where the stops are infrequent, free-running 
speed is an important factor. Adhesion between wheel 
and rail, as well as passenger comfort, limit acceleration 
and braking rates. Experiment showed that a maximum 
accelerating and service-braking rate of 4.75 miles per 
hour per second was feasible, provided one second was 
spent in building up to that rate and there were no large 
variations in rate. A free running speed of 42 miles per 
hour on level track is obtained. 


This PCC-car accelerator has 82 accelerating steps and 98 
braking steps 


Most of the braking is dynamic, and is supplemented by 
air brakes operating on the wheel treads and by magnetic 
track brakes. In emergency a braking rate of 8 or 9 
miles per hour per second may be obtained. The con- 
fidence the car operator has in his ability to stop quickly 


when necessary is an important factor in high-speed 
operation. 

Average increase in schedule speed on nine properties 
operating 856 cars is 8 per cent. On seven routes in three 
cities no improvement is reported, because old cars are 
operated over the same tracks, which prevents utilization 
of the full speed possibilities of the new cars. Increases 
in schedule speed of from 10 to 15 per cent were obtained 
on five lines. 


TRANSPORTATION EXPENSE REDUCED ON 32 ROUTES 


Use of the new cars not only provides increased schedule 
speed, which is pleasing to patrons, but also fewer cars 
are required for a given service and “conducting trans- 
portation” expense is reduced. While one-man operation 
of old cars is extensively used, two-man cars are still in 
service on a few properties. The entire design of the 


PCC car is based on the principle of one-man operation, 
and the physical effort required of the car operator has 
been minimized. When PCC cars are substituted for 


cars operated by two men, the saving in transportation 
expense is large. Also, PCC cars have greater passenger- 
carrying capacity than many of the cars replaced, and 
in those cases fewer cars are necessary. Average reduc- 
tion in “platform” expense reported on 32 routes with 
5U07, PC@icars is 07 percent, 


POWER CONSUMPTION SLIGHTLY LESS 


Energy consumption of the new cars has compared 
favorably with that of the old cars they displaced. More 
speed obviously must be gained at the expense of power 
economy. Also rheostatic control increases resistor losses. 
But increased speed is essential to superior service and 
the desired smoothness of acceleration cannot be obtained 
with series-parallel control. 

In Pittsburgh, Baltimore, Brooklyn, and Chicago, 
propulsion energy consumption is reported as being be- 
tween 4.2 and 4.8 kilowatt-hours per car mile. In com- 
paring these values with those for the older cars, the char- 
acteristics of the cars displaced must be considered. 
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During the summer, and in cities where electric heat is 
not required during the winter months, the new cars 
require more power. Utilization of resistor losses for car 
heating makes the comparison favorable to the new cars 
during the winter in those cities where heat is required. 
Careful checks of energy consumption of PCC cars in 
Brooklyn showed that the highest monthly average, over 
a 12-month period, was 4.9 kilowatt-hours. For one of 
the standard ‘‘8,000 class” cars it was 5.3 kilowatt-hours. 
Demand of standard cars varied widely with changes in 
air temperature; that of the PCC cars remained close to 
the monthly average. Where heating is a factor, the 
demand is reduced 30 per cent by PCC cars. Average 
energy consumption of the old cars during the entire period 
was 4.8 kilowatt-hours per car mile and that of the new 
cars 4.7. 


ACCIDENTS REDUCED DESPITE INCREASED SPEED 


When a speedy vehicle like the PCC car is first sub- 
stituted for old, slow-moving cars an increase in collisions 


This PCC-car truck includes eight. 
cylindrical rubber springs. The two 
cross members of the truck form 
the motor supports. The cushion 
wheel includes annular rubber 
‘sandwiches’. The rubber springs 
and cushion wheels break up all 
solid metallic path for noise and 
vibration between rail and carbody 


may be expected. Automobile drivers especially have 
taken liberties with street cars for so many years that at. 
first they misjudge the speed of the new cars. After they- 
become familiar with the speedier cars, accidents decrease. 

Partly as a result of improved design of the new cars, 
boarding and alighting accidents show a marked decrease = 
smoother acceleration and braking also tend to reduce 
accidents. It is still possible for the careless operator to. 
make standing or walking in the car difficult by applying 
power and brake alternately, but the new equipment. 
affords him the means of safe and comfortable operation.. 
Data from 27 routes with 355 cars show a reduction in ac-. 
cidents of 23 per cent. 


OPERATION IMPROVED IN WINTER 


During the first years of PCC car operation, severe win- 
ters with heavy snows were not experienced and there was: 
no index to the performance of the cars under such condi- 
tions. The winter of 1939-40 dispelled any doubt of their 
reliability in bad weather. On February 13 and 14 there 
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was a 20-inch snowfall in Pittsburgh. During the storm 
2 PCC cars and 35 of the older cars were derailed. The 


new cars normally covered 40 per cent of the urban 
mileage. On February 14, 15, and 16, equipment troubles 
caused 3 PCC cars to be taken out of service temporarily 
while 62 of the older cars were removed for that reason. 
On the same three days 3 PCC cars were taken to the shop 
for motor repairs and none for repairs of electrical equip- 
ment; 80 of the older cars required repairs on motors and 
10 repairs on electrical equipment. 

On the old cars, motors block the space between wheels 
with a clearance of approximately 3 inches above the rail. 
On PCC cars the motors and brake beam form a similar 
block with 6 inches above the rail. The gear housing is 
18/, inches lower than the brake beam, but because of its 
shape its effect in piling up snow is negligible. 


ELECTRICAL EQUIPMENT GREATLY IMPROVED 


The PCC car embodies important advances over older 
cars in electrical equipment as well as in the truck and body 
structure. The car is propelled by four 55-horsepower 
high-speed motors through propeller shafts and hypoid- 


Typical PCC-car traction motor 


gear axles. The motor weighs only one-third as much 
as the former axle-mounted motor of the same capacity. 
Louvered openings at the side of the car admit air to 
shallow ducts just below the floor line. Flexible connec- 
tions carry the air from the ducts to large openings in the 
top of the commutator chambers. 

The heart of the control equipment is the accelerator. 
It consists of a Transite barrel around which are grouped 
resistance units or ribbons. Each ribbon is mounted on 
and electrically connected to a spring-mounted finger. 
These fingers are mounted inside the lower part of the 
drum and are pressed successively against a circular 
copper bus by two rollers. The rollers are carried on a 
rotating arm driven by a central shaft. This shaft is 
driven by a pilot motor, the speed and direction of rota- 
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tion of which are controlled by a current-limiting relay. 

Smoothness of acceleration and braking are assured by 
82 accelerating steps, compared with 8 or 9 on old controls, 
and by 98 braking steps. Accelerating rates up to 4.75 
miles per hour per second are available, compared with 
from 1.5 to 2.0 on old street cars. Dynamic braking 
rates up to 3.5 miles per hour per second are provided. 

The 300-volt motors are connected permanently, two 
in series, with the two pairs connected in parallel. Energy 
consumption is increased only slightly by this departure 
from the old standard series-parallel control, because with 
high rates of acceleration the motors would be connected 
in series a very short time. 

Certain improvements in details of PCC electrical 
equipment have been introduced as the result of experience 
with cars in service and developments which have taken 
place since the equipment was first designed. The outside 
tape of the motor main and commutator field coils has 
been changed from asbestos to glass. The final outside 
tape on the straight sections of the armature coils has been 
changed from cotton to glass. Windage noise has been 
reduced by chamfering the edges of the air outlets and by 
the use of a heavy wire, welded around the frame, instead of 
the perforated metal cover at the air outlets. The wiring 
around frame and the motor terminals have been improved. 
Improvements of the brush-holder have been made to 
obtain additional spring pressure, prevent the accumula- 
tion of dust, and increase the wearing depth of the brush. 

A line switch of larger and heavier design has been 
developed. It has a large margin in pull-in voltage and 
does not bounce. Extra-large contact tips, nitrided bear- 
ing pins, and hardened bushings contribute to long life 
and low maintenance. 

The limit relay now has a ball bearing. Closer limits 
are maintained on the air gap so that relay calibrations 
are more uniform. 

The speed at which the dynamic braking begins to fade 
has been reduced from nine to five miles per hour. By 
minor control-circuit changes the shut-off and reapplica- 
tion of power have been improved. “Spotting” and the 
application of the dynamic brake at the lowest speeds have 
been improved by slowing the pilot motor in the last third 
of its travel during braking. 


PURCHASES ON THE UPSWING 


No doubt changes will continue to be made in the car 
and its equipment, for to stand still is to fall behind the 
march of progress. The car as a whole has definitely 
passed the experimental stage. The attitude of those who 
have had experience with the new cars is best evidenced 
by their new purchases. Baltimore started with 27 and 
now has 200 in service and on order. Cincinnati pur- 
chased 3 modern cars as an experiment and recently placed 
26 more in service. Philadelphia purchased 20 originally, 
then an additional 130, and now has 110 more on order. 
Pittsburgh bought 1 experimental car, then 200 cars, then 
100 additional, and now has 100 more on order. Wash- 
ington started with 45 and now has 232 in operation 
and on order. Toronto purchased 140 originally, then 
50 more and now has 60 others ordered. 
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A Message From the President 


To the Members of the Institute: 


I; goes without saying that I appreciate 
the great honor which the membership of 
the American Institute of Electrical Engi- 
neers has conferred upon me by electing me 
its president. In ordinary times we might 
let it go at that, but these are not ordinary 
times. The world is in flames and the in- 


nots’’ ever ready to destroy because they 
themselves have nothing to lose. 

In this situation the President of the 
American Institute of Electrical Engineers 
can, as an individual, have little effect, but 
he can, within the limits of his capacity, 
represent the constructive effort of our great 


strumentalities that are being used to set it 
on fire are man-made by engineers. 

That throws down before all of us a double 
challenge. First, we must engineer ade- 
quate fire-fighting equipment; then, after 
the fire is out, we must construct a more fire- 
proof world—one that is not full of ‘‘have 


society, whose membership, joining with 
other men of good will, can reconstruct the 
world that Hitler has so far torn down. 
Before this task can be accomplished it 
must be planned. We must decide what we 
wish to do. It is hoped that such a plan 
can be commenced during this coming year. 


Institute Activities 


New Procedure for Transfer 
to Fellow Announced 


For a number of years the board of 
examiners has been giving careful considera- 
tion to the question of transfer, particularly 
transfer to Fellow grade. In 1938 the Con- 
stitution was so revised as to require a pre- 
vious affiliation with the Institute in Mem- 
ber grade for a 5-year period before advance- 
ment to the higher grade can be considered 
and, in addition, it was specified that such 
transfer must originate through signed pro- 
posal by five Fellows or Members. These 
changes were based on the feeling that, to 
acquire the distinction inherent to Fellow 
grade, applicants should have shown at 
least some previous participation in the 
activities and contributions to the welfare 
of the AIEE. In specifying this ‘“‘proposal 
procedure”’, requests for advancement would 
originate presumably with those thoroughly 
familiar with the professional records of 
applicants and would apply only to men 
well able to qualify. Thus it was hoped 
many of the embarrassments previously en- 
countered under the earlier ‘‘application’’ 
procedure and incident to unfavorable ac- 
tion by the Examiners on ineligible cases 
would be eliminated. While the results ob- 
tained during the 3-year trial period, from 
1938 to 1941, proved the wisdom of the 
constructive changes, some dissatisfaction 
still existed with one phase of the Fellow 
transfer method. 

Membership and transfer committeemen, 
Section officers and others interested in 
building up Institute membership grading 
still often hesitated to approach prospective 
Fellow candidates, largely from fear that 
they might be sponsoring the advancement 
of candidates not fulfilling requirements. 
Suggestions of methods for obtaining in- 
formal advance opinions became rife and 
were discussed at length by the board of 
examiners. Most of these proved, on 
analysis, to be a probable source of great 
embarrassment not only to transferees and 
their supporters, but also to the examiners. 
For instance, in attempting to operate under 
Section 8 of the bylaws, the board fre- 
quently found itself in the position of having 
(on a partial record) informally indicated 
the likelihood of favorable action and then 
on the presentation of a completely detailed 
formal application being compelled to re- 
verse their earlier decision. They therefore 
strongly opposed the carrying out of any 
such informal ‘‘short form’’ procedure. 

Late in 1940 a subcommittee of the ex- 
aminers reported on a new procedure which, 
together with the ‘transfer by proposal” 
method seems to offer a solution of most of 
the Fellow transfer difficulties of the past. 
This procedure has been designated ‘‘Trans- 
fer by Invitation’. It is actually an added 
method for origination of cases for advance- 
ment to Fellow grade, since the status of 
“transfer by proposal” remains unchanged. 
No change in the Constitution is required. 
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~The board of directors approved the recom- 
-mendation of the examiners at their January 


30, 1941 meeting. 

In “transfer by invitation” the suggestion 
for advancement to Fellow originates with 
and is sponsored by a Member or Fellow who 
assumes full responsibility for the applica- 
tion. He must furnish the board of exami- 
ners with a complete detailed statement of 
the prospect’s professional record and the 
names of five supporting Fellow references. 
This data must be entered, just as it always 
has been, on a regular transfer form pro- 
vided by headquarters. The originating 
sponsor signs the transfer form in a space 
to be provided for that purpose. The can- 
didate’s signature is not required at this 
point and therefore the transfer application 
may be in process entirely without the 
knowledge of the candidate. The applica- 
tion then comes before the examiners for 
an informal expression of opinion. If the 
examiners should require more data or 
names of supporting references all such 
material must be furnished by the sponsor. 
All correspondence of whatever nature will 
have been entirely between the sponsor and 
the examiners. If the informal opinion is 
favorable, the signature of the transferee on 
the transfer form is then obtained by the 
sponsor. If unfavorable, the sponsor alone 
is so advised. 

All transfers that have been informally 
approved and bear the signatures of spon- 
sors and applicants will be recommended 
finally and formally by the examiners as a 
matter of record and the recommended 
transfers posted for the period required by 
the constitution just as in the past before 
final action by the board of directors. 

In conclusion, the following points should 
be emphasized. 


1. There has been no change in the constitutional 
requirements for Fellow grade. Specifications as 
to importance of work performed, the necessary 
five supporting Fellow references, and the five years’ 
previous affiliation with the Institute in Member 
grade stand just as heretofore. 


2. ‘Transfer by proposal’ remains unchanged as 
a method of advancement. 


3. ‘Transfer by invitation” permits the obtaining 
of an informal expression of opinion by the exam- 
iners on a prospect, but places full responsibility on 
the original proposer. He must supply a com- 
pletely detailed record of the applicant’s accom- 
plishments and the names of the five supporting 
references. However, the original proposer can 
initiate the transfer procedure entirely without the 
knowledge of a prospect up to the point where his 
signature is required following the informal expres- 
sion of opinion by the examiners. It is this feature 
of ‘‘transfer by invitation’’ which should eliminate 
past difficulties both for proposers and the examin- 
ing board. 


Pacific Coast Convention Program 
Announced 


Arrangements have been completed for 
the Pacific Coast convention to be held 
in Yellowstone National Park, August 27— 
29,1941. A program of three technical ses- 
sions, one general session, two technical con- 
ferences, and two student sessions has been 
arranged. Convention headquarters will be 
in the Canyon Hotel, near the great falls of 
the Yellowstone. 


STUDENT ACTIVITIES 


In addition to the two student sessions, in 
which papers will be presented by the stu- 
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@ PAMPHLET reproductions of authors’ 

manuscripts of the numbered papers listed 

in this program may be obtained as noted 
in the following paragraphs. 


@ ABSTRACTS of papers appear on 
pages 406-07 of this issue. 


@ PRICES and instructions for securing 
advance copies of these papers accom- 
pany the abstracts. Mail orders are ad- 


Wednesday, August 27 


9:00 a.m. 
9:30 a.m. 


41-138. Line-Typr LiIGHTNING-ARRESTER PER- 
FORMANCE CHARACTERISTICS. Report of Lightning 
Arrester Subcommittee of Committee on Protective 
Devices 


41-144. Sensitive Grounp PROTECTION FOR 
TRANSMISSION LINES AND DISTRIBUTION FEEDERS. 
Eric T. B. Gross, College of the City of New York 


41-140-ACO.* DersitGN AND APPLICATION OF Im- 
PROVED SERVICE ResToRER. A. E. Brock, Pacific 
Electric Manufacturing Corporation 


41-142. An AUTOMATICALLY RECLOSING BREAKER 
FOR CO-ORDINATING DISTRIBUTION Systems. H. L. 
Rawlins and J. M. Wallace, Westinghouse Electric 
and Manufacturing Company 


41-145. THe RECOVERY VOLTAGE ANALYZER FOR 
DETERMINATION OF CIRCUIT RECOVERY CHARAC- 
TEeRIstTics. G. W. Dunlap, General Electric Com- 
pany 


Registration 


Protective Devices 


11:30 a.m. Conference on Circuit Breakers 


CP.+ Fre_p TEsSTs AND PERFORMANCE OF A HIGH- 
Srpeep 138-Ky Arr-BLiast CrrcuiT BREAKER. 
Philip Sporn, American Gas and Electric Service 
Corporation, and H. E. Strang, General Electric 
Company 


9:30 a.m. Student Session 


AN ELEcTRICAL METHOD FoR AuToMATIC Music 
TRANSPOSITION. Richard E. Hedges, University of 
Southern California 


DESIGN AND CONSTRUCTION OF A7,000-FooT POWER- 
Line Span. R. W. Retherford, University of Idaho 


DESIGN OF THE LOW-FREQUENCY CHARACTERISTICS 
oF VipEo AMPLIFIERS. William H. Huggins, Ore- 
gon State College 


CONTROL OF A SHUNT Motor By USE OF PERMA- 
TRONS. Wilber R. Morton and Gustave I. Olivier, 
University of Santa Clara 


2:00 p.m. Power Transmission and Dis- 
tribution 
41-141. LiGHTNING STROKES IN FIELD AND LABO- 


RATORY—III. P.L. Bellaschi, Westinghouse Elec- 
tric and Manufacturing Company 


41-146. HicH-Vo_TaGr D-C FLASHOVER OF SOLID 
INSULATORS IN COMPRESSED NITROGEN. John G. 
Trump, Massachusetts Institute of Technology, and 
James Andrias, Stone and Webster Engineering 
Corporation 


41-147. CRITERIA FOR NEUTRAL STABILITY OF 
WvyeE-GROUNDED PRIMARY BROKEN-DELTA SECOND- 
ARY TRANSFORMER Circuits. H. S. Shott and 
H. A. Peterson, General Electric Company 


41-148. AN ANALYSIS OF TRANSIENT AND Sus- 
TAINED VOLTAGES IN GROUND-FAULT NBUTRALIZER 
Systems. S.B. Farnham, E. M. Hunter, and H. A. 
Peterson, General Electric Company 


41-143. Tue Mopern A-C NETWORK CALCULA- 


*ACO: Advance copies only available; not in- 


tended for publication in TRANSACTIONS. 
+CP: Conference paper; no advance copies are 


available. 


—SS 


visable, particularly from out-of-town 

members, as an adequate supply of each 

paper at the convention cannot be as- 

sured. Only numbered papers are avail- 
able in pamphlet form. 


@ ALL PAPERS regularly approved by 

the technical program committee ulti- 

mately will be published in Transactions, 

many will appear also in Electrical Engi- 
neering. 


TOR. W. W. Parker, Westinghouse Electric and 
Manufacturing Company 


6:30 p.m. Student Dinner and Conference 


For all students, Branch counselors, and national 
officers—tickets $1.00 each 


Thursday, August 28 


9:00 a.m. 
10:00 a.m. 


Registration 
General Session 


President D. C, Prince, presiding 


Opening address of welcome. Wm. H. Reif, chair- 
man, Pacific Coast convention committee 


“Wonders of Yellowstone Park.’’ Dr. C. M. Bauer, 
chief naturalist, Yellowstone National Park 


“Montana.’”’ Robert H. Fletcher, director of pub- 
licity, The Montana Power Company 


12:30 p.m. Luncheon 


For Section chairmen and national and District 
officers 


Afternoon: This afternoon has been kept open in 
order that the members and their families may en- 
joy the park in their own way. 


7:30 p.m. Convention Dinner 


Informal; tickets $1.50 each 


9:30 p.m. Informal Convention Dance 


Friday, August 29 


9:30 a.m. Conference 


“After the Emergency, What?’’ 
A, LeRoy Taylor, presiding 


Selected Subjects 


“Electrical Features of the 200-Inch 
Bruce H. Rule, California Institute of 


2:00 p.m. 


Address: 
Telescope.” 
Technology 


41-149. 
UNITED STATES FOREST SERVICE, 
U. S. Department of Agriculture 


41-139. Seir-ExciraTIoNn or INDUCTION Motors 
With Sprres Capacitors. C. F. Wagner, West- 
inghouse Electric and Manufacturing Company 


41-150. 
Morors. 


THE COMMUNICATION FACILITIES OF THE 
A. G. Simson, 


TRANSIENT OVERSPEEDING OF INDUCTION 
Raymond W. Ager, Cornell University 


2:00 p.m. Student Session 


Tue Ktystron As A SouRCE OF MICROWAVES, 
R. A. Soderman, Stanford University 


SuUBHARMONICS IN NONLINEAR Crrcurits. Otway 
O. Pardee and Theodore V. Zaloudek, University of 
Washington 

A MECHANICAL METHOD OF FREQUENCY MODULA- 
Tion. W.R. Turner, California Institute of Tech- 
nology 

ELECTRICAL DISCHARGES THROUGH RESTRICTED 
Arras. Messrs. Thompson and Bayer, University 
of Utah 


NE 
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dents from several of the Branches in Dis- 
tricts 8 and 9, a dinner and conference for all 
students, Branch counselors, and District 
and national officers will be held on Wednes- 
day, August 27,at 6:30 p.m. Students also 
are invited toattend all of the convention ac- 
tivities, including the technical sessions, 
entertainment, and inspection trips. 


ENTERTAINMENT 


The informal convention dinner will be 
held in the Banquet Hall at 7:30 p.m., 
Thursday, August 28. Tickets will be $1.50 
each. After the dinner there will be an in- 
formal dance in the Canyon Hotel lounge. 

On Friday at 6:30 p.m. members and 
guests may go to the park to witness the 
feeding of the bears and to hear a lecture 
given by one of the park naturalists, who 
tells interesting facts about the various 
kinds of bears, their habits, and characteris- 
tics. This event is highly recommended by 
the committee. 


WOMEN’S ENTERTAINMENT 


Arrangements have been made by the 
women’s entertainment committee, Mrs. 
H. E. Murdock, chairman, for several inter- 
esting events. There will be a tea from 3:00 
to 5:00 p.m. on Wednesday. The general 
session Thursday morning, in which talks 
will be given on the ‘‘Wonders of Yellow- 
stone Park’”’ and ‘‘Montana’’, will be of as 
much interest tothe womenasthe men. At 
noon there will be a special luncheon and in 
the evening the informal convention dinner 
and dance. Friday morning a boat trip will 
be taken to Stevenson’s Island, where there 
will be a luncheon, and that evening a trip 
will be taken to the bear feeding grounds. 
Nursemaid service is available for the care of 
visiting children. 


TRIPS 


Ample opportunity is provided for com- 
bining vacation activities with attendance 
at the convention. An outline of trips and 
points of interest to be visited was published 
in ELECTRICAL ENGINEERING for July, page 


332. Further information may be obtained 
from the convention publicity chairman, 
Clair F. Bowman, Helena, Montana. 


HOTEL RESERVATIONS 


Reservations for hotel accommodations 
should be made in advance by writing di- 
rectly to Armin J. Hill, chairman of the 
housing committee, 909 West Dickerson 
Street, Boseman, Montana. Rates for the 
Canyon Hotel and Lodge on the American 
plan (meals included) are as follows: 


Accommodations 


Hotel Rates 


Single room with bath, ..e1--s soe $ 8.00 
Twin-bedded rooms with bath (2 persons) 15.00 
Single room without bath..............-. 7.00 
Room without bath (2 persons).......... 13.00 
Lodges* 

Cabin, single persottn., chs eee omens 4.75 
Cabin, 2 persons or more (per person).... 4.50 


* Canyon Lodge is 2!/2 miles from the hotel. 


In addition to the above accommodations 
there is a free auto camp and a tourist cabin 
camp. Accommodations also may be se- 
cured at either of the hotels or the lodges on 
the European plan but reservations for these 
accommodations cannot be made in advance. 
The rates quoted above on the American plan 
include a $1.00 credit on the price of the in- 
formal convention dinner. The committee 
would like to know in advance how many 
will have their own private cars and, if 
arrival by train is planned, whether it will 
be at the north (Gardiner) entrance or the 
west (West Yellowstone) entrance. It also 
is possible to come as far as West Yellow- 
stone by air. This information with the 
date and time of arrival is desired in advance 
so that arrangements can be made to furnish 
transportation from these entrances to the 
Canyon. 


Social Responsibilities of the Engineer 


Stressed at 1941 Summer Convention in Toronto 


Tuar the engineer is giving increasingly 
serious consideration to the significant social 
problems of this chaotic era, was strikingly 
evidenced at the recent summer convention 
in Toronto. 

There were, of course, the usual, and im- 
portant, technical sessions where current 
technical problems were considered and 
where many valuable new technical develop- 
ments were revealed and discussed in some 
detail. Also, there were the usual—perhaps 
even more than usual—small, informal dis- 
cussion groups drawn together here and 
there throughout the lobbies and restau- 
rants, by a common interest in one or more 
of the many technical topics of the day. 
Supplementing all these, however, were 
many other informal discussion groups 
brought together by a common and rapidly 
growing interest in the many social problems 
of the day in which the engineer has a place 
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as a technically trained specialist and a re- 
sponsibility as an individual citizen. 

Some of these discussions ranged back 
to the challenging address ‘‘Total Security— 
A Challenge’ presented to the Institute at 
its 1941 winter convention in Philadelphia 
(subsequently published in the March issue 
of ELECTRICAL ENGINEERING for the general 
benefit of the membership). Others cen- 
tered around the Toronto summer conven- 
tion addresses by President Sorensen (‘‘The 
Old Order Changes But Men Run True to 
Form’’), by Board-Chairman Howard 
Coonley of the Walworth Company (‘‘Mak- 
ing Democracy Work’’), by Philip L. 
Alger of the General Electric Company on 
the Lamme medalist, and by the med- 
alist Doctor Comfort A. Adams, in re- 
sponse to the presentation. Informal dis- 
cussions also developed in the sessions of the 
annual conference of officers, delegates, and 
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members. That all this material may be 
readily available to every Institute member, 
the addresses by President Sorensen and 
Mr. Coonley were published in the July 
issue of ELECTRICAL ENGINEERING, and the 
others are given elsewhere in this issue. 


CONVENTION WELL ATTENDED 


Setting a record second only to the 
Swampscott convention of 1923, the Toronto 
convention closed with a confirmed registra- 
tion of 1203, an analysis and comparison 
of which are given in accompanying tabula- 
tions. This was the 57th annual summer 
convention of the Institute and the third 
to be held in Canada—previous summer con- 
ventions in Canada having been held at 
Niagara Falls, Ont. (1922), and Toronto, 
Ont. (1930). Three other summer con- 
ventions were held at Niagara Falls, N. Y. 
(1895, 1903, 1907), and one at Buffalo, 
N. Y. (1901). 

Attendance at technical sessions ranged 
from 50 to 285, and averaged well more than 
100 in spite of the fact that the extent of 
the program required as many as three ses- 
sions to be held in parallel. Conference 
sessions averaged better than 50. Interest 
in the general topics was indicated strongly 
by the attendance of about 300 at the annual 
meeting and about 400 at the general session. 

Perhaps the most dramatic incident of 
the convention was Toronto’s first blackout. 
This experimental test of a potentially neces- 
sary war defense measure, complete with 
corps of civilian wardens, was staged from 
10:15 to 10:30 p.m. Wednesday evening, 
June 18. The dramatic effects of the blackout 
were intensified by fireworks which simu- 
lated aerial bombs and an incendiary fire, 
and by the occasional searchlight “‘spotting”’ 
of a Royal Canadian Air Force plane over 
the city. 


Annual Business Meeting 


The annual business meeting of the 
American Institute of Electrical Engineers 
was convened at 10 a.m. Tuesday, June 17, 
1941, in the ballroom of the Royal York 
Hotel in Toronto, Ont., Can. General 
Convention Chairman M. J. McHenry 
opened and presided at the preliminary 
session, and introduced Doctor Thomas H. 
Hogg, chairman and chief engineer of the 
Hydro Electric Power Commission of On- 
tario. The essential substance of Doctor 
Hogg’s welcoming address is given in the 
following paragraphs. 


DOCTOR HOGG SOUNDS A KEYNOTE 


Referring to the previous summer con- 
vention in Toronto, Doctor Hogg said: 

“When we met in 1930 we were facing, 
though few of us then recognized it, the long 
lean years of the depression, the most severe 
in modern times. This was indeed a testing 
time for all, especially those engaged in pro- 
duction and in construction, spheres in 
which engineers play such an important part. 
Many new problems were presented by 
these conditions and the engineer was forced 
by circumstances to consider economic and 
financial matters to a greater extent than 
ever before. I believe the engineering pro- 
fession helped materially to guide the ship 
of state through these troubled waters and 
that in the new economic and social horizons 
that are opening before us the engineer will 
be forced, often against his inclination, to 
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_ spend more time on the bridge and perhaps 
less in the engine room, , 

“Meantime we have a big job to do. 
Canada today is at war, fighting for those 
principles of freedom, for the rights of self- 
government and of liberty, for which our 
forefathers struggled through the centuries; 
today, in fact, we are fighting for our lives 
and the lives of our families. 

“The tools of war today are provided by 
science and engineering, but these sciences, 
unfortunately, have been perverted by evil 
men, planning over long years to employ 
gangster methods, in order that they may 
become slave masters dominating the world, 
These men must and will be defeated. They 


| 
) 


Men guests.......... TOC eS FB PSL. PIowrR. 
Women guests........ 48.... 56 2.42.06 
A Wyo) 0-3 Ce eee ROU ah ROE ue  GAGOs 5« tAehs« on 


by a common ideal in the desire to preserve 
our national and personal freedom and the 
right to ‘life, liberty and the pursuit of 
happiness’ for our peoples. In our coun- 
tries there exists as never before a unity of 
purpose and effort directed to securing a 
successful conclusion to a vital struggle. 
Engineers of Canada and the United States 
will be called upon to employ their experi- 
ence, and whatever specialized knowledge 
they may possess, so that by the efficient 
mobilization of the great resources of the 
two countries a continuous stream of muni- 
tions and supplies of all kinds may be di- 
rected through unimpeded channels to their 
appointed destination. 


Analysis of Attendance at 1941 Summer Convention, Toronto, Ont., Can. 
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can be defeated by the wholehearted and 
enduring efforts of the democracies of the 
world. But since the tools of war and of 
defense are produced largely by engineers, 
there rests upon us, the engineers of democ- 
racies, a very special and important re- 
sponsibility. . . 

“Today our brothers in the British Isles 
are fighting the forces of evil with a courage 
and morale of which we are all proud. Let 
us not forget, therefore, that on this con- 
tinent our ability to go and come as we wish, 
and within reason to do and say what we 
wish, rests today upon the fact that in their 
island fortress British airmen have been 
able to hold their own, and on the seven 
seas the British Navy still functions effec- 
tively. These things are so because for 
many years past conscientious engineers and 
scientists have been quietly but effectively 
developing machines and equipment that 
individually have proved themselves su- 
perior to those of our enemy. Behind the 
men and women of Britain who are in the 
front line stands every dominion in the 
commonwealth of British nations, and, to an 
ever-growing extent, the aid of our great 
neighbor to the south. 

“For more than a hundred years there has 
existed between our two countries a bond 
of friendship and a sincere willingness to 
share in the progress and development of 
both nations. Today we in Canada feel 
that in facing the common dangers of a 
titanic struggle, this bond is being strength- 
ened, so that, more and more, we are united 
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“The highest achievement in scientific and 
technical matters cannot be attained except 
where the utmost freedom of thought and 
co-operative action are permitted. So to- 
day we are proud and happy to welcome you 
as our guests for a short time. We believe 
that the friendships that will result from 
this meeting, the interchange of knowledge 
and the discussion of ideas, will benefit us 
both personally and nationally. To the 
world, we can demonstrate the merits of 
friendly relations and the value of sharing 
knowledge, which will thus permit the bene- 
ficial use of the arts and sciences and enable 
them to take their rightful place in further- 
ing the freedom, happiness, and well-being 
of the peoples of the earth. 

“On behalf of the engineering profession 
of Canada and the electrical industry of the 
Province of Ontario, I extend to you a most 
hearty welcome.’’ 


SECRETARY'S REPORT 


At this point President Sorensen con- 
vened the official business session and called 
upon National Secretary H. H. Henline to 
present a digest of the current annual report 
of the board of directors, which report was 
published in full in the July issue of ELEc- 
TRICAL ENGINEERING. Among the high 
lights that were reflected by Mr. Henline 
were the following: 

During the current administration year 
the formation of two new sections (Arizona 
and South Bend) brings the total of active 
Sections up to 72; the formation of three 
new Student Branches (University of Con- 
necticut, Manhattan College, and Norwich 
University) brings the total number of active 
Student Branches up to 123. These 195 
operating units of the Institute held nearly 
2,000 meetings which counted for a total 
reported attendance of nearly 145,000. 
President Sorensen during the year visited 
Sections and Branches in 27 states and one 
Canadian province; National Secretary 
Henline made similar visits in 18 states and 
one Canadian province; between them, 
these two Institute representatives visited 
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Sections and Branches in 30 states and one 
Canadian province. The project of so ex- 
panding and developing Section territory as 
to embrace every part of the United States 
has been carried to a point where, as of 
September 1940, only 983 ATEE members in 
the United States resided outside the terri- 
tory of some Section. AIEE membership 
has increased from 17,213 last year to 17,886 
as of May 1, 1941; 18,021 as of June 1, 1941. 

Mr. Henline pointed out that the national 
organization of the AIFF, exclusive of the 
board of directors and its executive com- 
mittee, comprises 24 general standing com- 
mittees and 18 technical committees, and 
that the annual report of the board of direc- 
tors to the membership is to a large extent 
composed of brief reports covering the 
work of about 86 of these committees. He 
recommended that all members give atten- 
tion to the board report as published in the 
July issue of ELecrrRicaAL ENGINEERING and 
also to the report of Section and Branch 
activities published in the June issue. 

Following National Secretary Henline’s 
reading of the report of the committee of 
tellers, President Sorensen symbolically in- 
ducted the new officers by pinning the 
President’s badge upon President-Elect 
D. C. Prince’s coat lapel. The substance 
of the tellers’ report including a complete 
list of the Institute’s officers for the ad- 
ministration year beginning August 1 may 
be found on page 333 of the July 1941 issue 
of ELECTRICAL ENGINEERING. 


TREASURER’S REPORT 


Treasurer W. I. Slichter summarized and 
confirmed the essential features of the official 
report of the auditors that is given as a part 
of the annual report of the board of directors. 
The Institute’s gross income for the fiscal 
year ending April 30, 1941, was noted as 
being $318,684.13 as compared with 
$292,914.82 for the previous fiscal year. 
Institute activities are being expanded and 
developed modestly and special attention is 
being given to the matter of reserves against 
any future economic emergency. Treasurer 
Slichter reported that in addition to the cash 
reserve, the market value of the reserve 
capital fund securities as of April 30, 1941 
was $193,764.44, as compared with 
$177,352.94 a year ago. This continues the 
good investment record that the finance 
committee has been able to maintain over a 
long period of years. 


PRIZE AWARDS 


Acting Chairman P. L. Alger of the AIEE 
committee on award of Institute prizes pre- 
sented the committee’s report. Corre- 
sponding national prizes for papers presented 
during 1940 were awarded by the President. 
The substance of this report may be found 
on page 287 of the June 1941 issue of ELEc- 
TRICAL ENGINEERING, supplemented by in- 
formation concerning District prize awards 
that appears on page 351 of the July issue. 


LAMME MEDAL TO DOCTOR COMFORT A. ADAMS 


The 1940 award of the AIEE Lamme 
Gold Medal was made to Doctor Comfort 
Avery Adams (A’94, F’13) AIEE past presi- 
dent and now consulting engineer for the 
Edward G. Budd Manufacturing Company, 
Philadelphia, Pa. Acting for the Lamme 
Medal committee C. A. Powel explained the 
basis of the award and briefly reviewed a 
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few high lights of the career of the donor 
Benjamin Garver Lamme who was chief 
engineer of the Westinghouse Electric and 
Manufacturing Company at the time of his 
death in 1924. 

P. L. Alger outlined in some detail the 
life, achievements, and philosophy of 
Medalist Adams, and after presentation of 
the Medal by President Sorensen on behalf 
of the Institute, Doctor Adams responded 
with a prepared address. These latter two 
items appear in full elsewhere in this issue. 


OTHER LAMME MEDAL AWARDS 


In addition to the AIEE Lamme Medal 
Award, Mr. Lamme provided for similar 
awards to be made by the Society for the 
Promotion of Engineering Education, and 
by Ohio State University. 

The Ohio State University Lamme Medal 
is awarded each year to an alumnus “for 
meritorious achievement in engineering.” 
This award for 1940 was made to Mr. H. C. 
Mougey, technical director of the research 
laboratories of the General Motors Corpora- 
tion. Mr. Mougey’s most notable contri- 
butions are reported to have been in the 
development of automobile finishes and in 
solutions to the problem of motor car lubri- 
cation. 

The SPEE Lamme Medal for 1940 was 
awarded to Anson Marston, dean of engi- 
neering, emeritus, Iowa State College, Ames, 
Iowa, based on ‘‘accomplishment in tech- 
nical teaching or actual advancement of 
technical training,’’ as specified in Mr. 
Lamme’s bequest. 


PRESIDENT’S ADDRESS 


President Sorensen’s address, ‘‘The Old 
Order Changes But Men Run True to 
Form,” presented at the annual meeting in 
Toronto, was published beginning on page 
322 of the recent July issue of ELECTRICAL 
ENGINEERING. 


Other Convention Features 


The five technical conferences and ten 
technical sessions were conducted essentially 
in accord with the program as published in 
the June issue of ELECTRICAL ENGINEERING. 
Attendance at these sessions has been com- 
mented upon elsewhere in these columns. 
Such reports of technical conferences as 
were made available by the respective 
chairmen appear elsewhere in this issue, as 
do also reports covering the annual con- 
ference of officers, delegates, and members, 
and the summer convention meeting of the 
board of directors. The Toronto conven- 
tion was the occasion for a good many 
formal and informal meetings of committees 
and other project groups. 


ENTERTAINMENT AND SPORTS 


Ideal weather conditions contributed to 
an unusually widespread participation in a 
generous and well balanced program of 
entertainment and activities for both men 
and women. Attendance on trips to 15 
different points of technical interest aver- 
aged about 40 and ranged as high as 190, 
the latter figure representing the crowd 
that more or less swamped the Dunlap 
Observatory. A system of serially num- 
bered identification tags complete with sepa- 
rable stubs for committee check-up was used 
very effectively. 
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The general entertainment program fea- 
tured an English tea at 4:15 p.m. Sunday 
evening preceding convention week, the 
President’s reception and subsequent in- 
formal dance Monday evening, the unusual 
“Hart House Party’ Tuesday evening, 
Toronto’s first experimental black-out Wed- 
nesday evening, and a banquet and dance 
Thursday evening. The Hart House party 
was a most unusual affair and turned out to 
be highly popular. Hart House is a central 
activities building on the campus of the 
University of Toronto in which practically 
everything one can think of, from swimming 
to dancing, may be conducted concurrently, 
and was. The program was a veritable 
variety show featuring eleven centers of 
interest: dancing inthe gymnasium; a one- 
act play in the theater; swimming demon- 
strations by the Toronto Dolphinets Swim- 
ming Club; carillon recitals; colored motion 
pictures of transmission line construction in 
winter in northern Ontario; a sleight-of- 
hand artist; musical recitals by the Shklar 
Sisters Trio; a buffet supper served in the 
colorful “Great Hall,’”’ now being used as a 
mess hall for RCAF trainees undergoing 
special instruction at the University; a 
Canadian Red Cross display; an art exhibi- 
tion featuring a display of sketches; and 
refreshments served outdoors in the quad- 
rangle. The principal feature of the Thurs- 
day evening affair grew out of the fact that 
the extraordinarily commodious facilities of 
the hotel permitted the convention banquet 
and the subsequent formal dance to be held 
independently of each other in separate ball- 
rooms, with a midnight supper served to 
the entire assemblage in a still third ball- 
room, all on the convention floor. Follow- 
ing the dinner Captain O’Brien of the Royal 
Canadian Air Force mentioned some of the 
features of Canada’s air force training pro- 
gram and described some of his experiences 
incidental to a recent trip to Great Britain. 
During the dance program a series of fea- 
tures of unusually high quality and enter- 
tainment value was presented by profes- 
sional talent. 

Two general luncheons were held, one 
Tuesday noon and one Friday noon. The 


Tuesday noon luncheon was particularly 
well attended, and featured an illustrated 
lecture on color photography. The award 
of sports prizes was the feature of the Friday 
noon luncheon, which also was well attended 
but showed the effects of increasing de- 
partures as the convention neared its close. 
High lights of a generous program of affairs 
arranged especially for the women guests 
included sight seeing trips to stores, gar- 
dens, and other points of interest in Toronto, 
and a pleasant trip across Toronto Bay for 
an afternoon of bridge at the Royal Cana- 
dian Yacht Club on Toronto island. 

The array of silverware and other prizes 
for sporting events was so generous that it 
rated a police guard while it was on display 
in the conventionlobby. Practically every- 
body in the sporting events must have won 
a prize. Results of the major sports com- 
petitions were as follows: 

Mershon Golf Trophy: Won by Daniel 
S. MacCorkle of the New York Section; 
runner-up was Normal S. Braden of the 
Toronto Section. Mr. MacCorkle thus 
becomes the sixth member to have his name 
engraved on the present trophy, which is 
the third cup donated by Past President 
Ralph Mershon. This trophy is kept on 
display at Institute headquarters. This 
trophy is available for annual competition 
among Institute members on the basis of 
match play and handicap. 

W. S. Lee Golf Trophy: Won by Doctor 
Thomas H. Hogg of the Toronto Section. 
The Lee Trophy was presented in 1932 by 
Past President W. S. Lee and is awarded 
annually to the member having the lowest 
net score for 36 holes, and must be won 
twice for permanent possession. Doctor 
Hogg is the ninth contender to win a leg 
on the cup and the privilege of having his 
name engraved upon it. This trophy also 
is kept on display at Institute headquarters. 

Mershon Tennis Trophy: Won by Charles 
G. Lloyd, runner-up Gordon R. Langley, 
both of the Toronto Section. 

Honors in women’s golf went to Mrs. 
Tracey D. Waring of Toronto for low net; 
second low net was won by Mrs. Gordon 
C. Harvey of Fort Wayne, Ind. 


Annual Conference of Officers, Delegates, 
and Members Held at Toronto, Canada 


Two afternoons were devoted during the 
recent summer convention in Toronto to the 
annual conference of officers, delegates, and 
members. All delegates, and many others 
interested, joined in the first afternoon ses- 
sion. The second session was divided into 
parallel groups, one concerning Section ac- 
tivities and the other concerning Student 
Branch activities. The general sessions 
were presided over by Chairman M. S. 
Coover of the Sections committee; the con- 
ference on student activities by Chairman 
H. W. Bibber of the committee on Student 
Branches. Delegates were present from 68 
of the Institute’s 72 Sections; 8 out of 9 Dis- 
trict counselor-delegates, and 6 out of 10 
District secretaries were present. Sections 
not represented were Alabama, Nebraska, 
Syracuse, and the new Arizona Section; 
District secretaries from Districts 2, 3, 6, 
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and 8, and the counselor-delegate from Dis- 
trict 3 were not present. 

A special welcome was given to Chairman 
D. C. Jackson, Jr., of the newly organized 
South Bend Section, and also to Chairman 
Carlos Santacruz Y Carral, of the Mexico 
Section, who was the delegate farthest from 
home. 

The program for the conference sessions 
was carried out as follows: 


General Conference Session 


Monday Afternoon, June 16, 2:00 p.m. 
Opening remarks, President R. W. Sorensen 


1. Report on meeting of Sections committee held 
in Philadelphia, January 28, 1941, W. B. Morton, 
secretary 


2. Allocation of unassigned territory, M. S. Coover 
(for the committee) 
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- 3. Vocational counsel to high-school students 


Professor R. W. Warner 
4. Opportunities for Engineers, M. F. Skinker 


5. Use made of Sections activities reports pre- 
sone at 1940 meeting in Swampscott, E. T. Ma- 


Tuesday Afternoon, June 17, 2:00 p.m. 


1. The Engineering Societies and National De- 
fense, H. H. Henline 


2. Status of Licensing and the Model Law, C. R. 
Beardsley 


3. Means of publicizing Section meetings 


4. Miscellaneous Section problems 


Conference on Student Branch Activities 


Monday and Tuesday Afternoons, June 16 and 17 
Reports of activities 


‘Effect of the national emergency on long-range 
Branch activities 


Nontechnical programs for Branches 


“The Second Mile’’, a specific suggestion for a non- 
technical program 


In briefly greeting the conference, Presi- 
dent Sorensen emphasized the importance of 
the work of the Sections, pointing out that 
from that work grows the expanded program 
of the Institute asa whole. He urged each 
individual member to miss no opportunity 
to participate in the work of the Institute, 
not alone because of the benefit to the Insti- 
tute collectively but also because of the ad- 
vantages that accrue to the individual whois 
active. 

Secretary Walter Morton of the Sections 
committee reviewed briefly the actions taken 
by the committee at its meeting in Philadel- 
phia during the last winter convention, most 
of which had to do primarily with items 
covered by the agenda for the Toronto con- 
ference. 


ALLOCATION OF TERRITORY 


Reporting for the committee, Chairman 
Coover pointed out that one of the principal 
objectives of the Sections committee during 
recent years has been the elimination of all 
unassigned territory, as far as possible, in 
line with the policy of ‘“‘taking the Institute 
to its members’”’ wherever possible. Within 
the past year the unassigned territory in Dis- 
trict 4 has been eliminated; a large area in 
Kentucky having been assigned to the 
Louisville Section. During the coming year, 
the committee plans to work toward the 
elimination of remaining undersigned terri- 
tory, in Districts 1, 2, and 6. 


VOCATIONAL GUIDANCE 


Reporting for the AIEE committee on 
education, Chairman R. W. Warner of the 
subcommittee on student guidance pre- 
sented a summary of replies to a question- 
naire that had been circulated to all Sections 
requesting information concerning student- 
guidance activities in each Section. Supple- 
mented by detailed inquiries, two main ques- 
tions were asked: 


1. Does your Section have an arrangement where- 
by high-school students or others may secure advice 
and information on electrical engineering or on en- 
gineering in general? 


2. If your Section has not carried on any guidance 
work in the past, would you be interested in under- 
taking such a program if this committee were to fur- 
nish suggestions and other assistance as far as pos- 


sible? 


Questionnaires were sent to 70 Sections. 
Responses were received from 59, of which 
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39 reported having done no guidance work 
of any kind. The committee considered 
that in all probability the 11 nonresponding 
Sections also have done nothing. Most of 
those responding indicated that suggestions 
and assistance in setting up a guidance pro- 
gram would be welcomed, although several 
reported that they were so situated with re- 
spect to near-by colleges or universities that 
they believed that AIEE Sections should not 
attempt this particular sort of activity, 
Twenty Sections have been carrying on 
some form of guidance activity. These 
guidance efforts have ranged all the way 
from full co-operation with a local public 
school system to the arranging of confer- 
ences between individual engineers and high- 
school students. Available information in- 
dicates that most of the guidance work that 
has been carried on has been largely spas- 
modic, and that in some instances opposition 
of high-school authorities was encountered. 
On the basis of its preliminary work, the 
subcommittee on student guidance believes 
that each Institute Section should establish 
a standing student-guidance committee with 
a rotating membership and a term of office of 


several years. The subcommittee plans to 
continue its work. 


OPPORTUNITIES FOR ENGINEERS 


In a prepared talk entitled “Opportunities 
for Engineers,’ Doctor Murray F. Skinker 
of the New York Section urged that all In- 
stitute members take an individual and ac- 
tive part in affairs of current human and eco- 
nomic importance. With special reference 
to the address “‘Total Security—A Chal- 
lenge’ delivered by Charles E. Wilson before 
the last AIEE winter convention in Phila- 
delphia, Doctor Skinker urged that engi- 
neers broaden the scope of their thought and 
reading to subjects other than those of a 
purely technical nature, and reminded his 
listeners of the following selected list of 
general articles from ELECTRICAL ENGI- 
NEERING: 


1. TECHNICAL PROGRESS AND SOCIAL DEVELOP- 
MENT, Karl T. Compton. Volume 58, January 1939, 
page 12. 


2. THE ENGINEER’S SOCIAL AND POLITICAL RELA- 
TIONSHIPS, John C. Parker. Volume 58, March 
1939, page 113. 


3. ENTERPRISE AND SOCIAL ProGREss, Virgil Jor- 
dan. Volume 58, May 1939, page 193. 


4. Somer THOUGHTS ON THE SOCIAL OBLIGATIONS 
OF ENGINEERS, John C. Parker. Volume 58, July 
1939, page 285. 


5. RESPONSIBILITIES OF THE AIEE, John C. 
Parker. Volume 58, August 1939, page 330. 


6. Human RevatronsHips, Adam S. Bennion. 
Volume 58, September 1939, page 371. 


7. Socrat RESPONSIBILITIES OF THE ENGINEER, 
Robert E. Doherty. Volume 58, September 1939, 
page 367. 


8. A Mopern Aspect OF ENGINEERING EDUCA- 
TION, Joseph Weil. Volume 59, March 1940, page 
119. 

9. ENGINEERS AS ARBITRATORS, Otto S. Beyer. 
Volume 59, March 1940, page 102. 
10. Turs Curture, John C. Parker. Volume 59 
June 1940, page 229. 


11. Tora Securiry—A CHALLENGE, Charles E. 
Wilson. Volume 60, March 1941, page 106. 


Doctor Skinker suggested the following as 
“a few possible ways that the Sections could 
stimulate their membership to think and 
act on these problems,”? emphasizing that 
“Gt is the spirit with which these things are 
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ce ee 


Future AIEE Meetings 


Pacific Coast Convention 


Yellowstone National Park, August 27-29, 
1941 


South West District Meeting 
St. Louis, Mo., October 8-10, 1941 


Southern District Meeting 
New Orleans, La., December 3-5, 1941 


Winter Convention 
New York, N. Y., January 26-30, 1942 


done that determines the quality of the 
product”’: 


1. Get members to read and study good papers on 
social responsibilities of engineers. The list should 
include the work of competent men in the fields of 
economics, sociology, and political science, as well 
as engineering and management, 


2. Encourage stimulating talks on the broader 
problems of society, These could be given in 10 or 
15 minutes at regular technical meetings. 


3. Plan whole meetings devoted to contributed 
papers on these subjects. 


4. When the Section finds good material, suggest 
submitting such papers for publication by the In- 
stitute. 


5. Encourage the setting up of discussion groups 
for interested members. 


6. Join forces with engineers in our own and other 
societies and industrialists to study unselfish co- 
operation. 


The essential 
Skinker’s address 
these pages. 


substance of Doctor 
appears elsewhere in 


USE OF SECTION ACTIVITIES REPORTS 


Chairman P. C. Ellis of the Kansas City 
Section presented a summary prepared for 
the Sections committee by E. T. Mahood of 
Kansas City covering replies to a question- 
naire circulated to all Sections, requesting 
information on the use made of the ‘‘Sec- 
tions Activities’’ reports distributed last 
year and rather comprehensively digested in 
ELECTRICAL ENGINEERING (Oct. 740, p. 
425-8). Information presented indicated 
that the reports were considered to be worth 
while and helpful to most Sections, many of 
which reported the establishment of new 
activity—such as educational programs, in- 
creasing fellowship transfer, publicity—di- 
rectly as a result of the distribution of the 
report. 

The summary indicated the need for con- 
tinuation and amplification of this phase of 
Sections committee work, although com- 
plete and detailed annual reports would 
seem to beunnecessary. To offset the tend- 
ency toward discontinuity in activities 
from one administrative year to the next, all 
Section officers were urged to establish a 
definite procedure for passing valuable ac- 
cumulated information and experience on to 
their successors. Referring to the Insti- 
tute’s fundamental objective—‘‘the ad- 
vancement of the theory and practice of elec- 
trical engineering and of the allied arts and 
sciences, and the maintenance of a high pro- 
fessional standing’—the report recalled 
that the Institute is only as strong as the 
sum of the strengths of its Sections, and that 
the Sections’ strength comes solely from co- 
operative individual efforts, and urged that 
all Sections might to great advantage adopt 
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the general objective ‘‘to have every quali- 
fied person within its area actively at work 
promoting the objectives of the Institute.” 


MEXICO CITY INVITES CONVENTION 


An invitation to the Institute to hold its 
summer convention in Mexico City was 
voiced by Chairman Carlos Santacruz Y 
Carral of the Mexico City Section. It was 
pointed out that Mexico City is no farther 
from the geographical center of the Insti- 
tute’s membership in the United States than 
is the Pacific Coast. 


ENGINEERING SOCIETIES AND DEFENSE 


National Secretary H. H. Henline out- 
lined briefly the scope and nature of the 
work of the major national engineering socie- 
ties and indicated the parts being played— 
individually and co-operatively—in the Na- 
tional Defense movement. With reference 
to the co-operative ventures, Mr. Henline 
mentioned the Institute’s participation in 
the efforts of all societies to assist in the 
location and designation of local defense- 
contract co-ordinators, the personnel service 
performed by the Engineering Societies’ Em- 
ployment Service, and the recent project of 
preparing a great national roster of scien- 
tific and specialized personnel. This project 
is administered jointly by the National Re- 
sources Planning Board and the United 
States Civil Service Commission and cur- 
rently is being operated in Washington, 
D. C., by a staff of approximately 90 per- 
sons, as a channel through which engineers 
or scientists with specialized training may 
quickly be located for important National 
Defense or other national work. Another 
important co-operative work, and one in 
which all Sections may participate, is repre- 
sented in the National Technological Civil 
Protection Committee. About a dozen en- 
gineering societies are co-operating closely 
in this activity; the AIEE is represented by 
Past President John C. Parker, chairman of 
the Institute’s civil protection committee. 
This committee recently wrote to AIEE Sec- 
tions inviting them to co-operate with other 
engineers in their respective localities and 
with the national committee in the impor- 
tant matter of civil protection under wartime 
conditions. 

As typical of the importance to the De- 
fense program of the regular technical work 
of the engineering societies, Secretary Hen- 
line mentioned the various AIEE electrical 
standards, particularly the recently revised 
standard governing electrical applications 
on shipboard, a matter of especially wide 
importance in the currently expanded mari- 
time construction program as applied to 
both naval and commercial vessels. 

In the realm of engineering education, 
particularly as it applies to the need for tech- 
nically trained men in national defense, 
President Sorensen is serving actively on the 
advisory committee on engineering defense 
training created under the U. S. Office of 
Education. In addition to the larger co- 
operative ventures, a great many individual 
officers and members of the Institute and of 
the other engineering societies are devoting 
all or generous portions of their time to the 
various governmental agencies responsible 
for the National Defense program. 


STATUS OF LICENSING 


Chairman C. R. Beardsley of the Insti- 
tute’s committee on legislation affecting the 
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engineering profession briefly reviewed the 
current status of the matter of licensing en- 
gineers, pointing out that 42 states now have 
some form of licensing law. In many in- 
stances these laws are the outgrowth of early 
efforts to set up controls in specialty fields 
of engineering enterprise, and hence are not 
as flexible or as effective as they should be 
for the interests of all concerned, including 
the public. Only 7 states define the particu- 
lar branch of engineering in which an appli- 
cant is licensed, although many confine their 
examinations of applicants to the particular 
specialties.. Hence, many are in effect 
licensed to practice in fields in which they 
are not professionally qualified; a weakness 
for which ultimate correction is recom- 
mended. Wide variations prevail in the pro- 
visions for exemptions. Some 39 states or 
territories exempt the employees of licensed 
engineers; all but 6 states exempt govern- 
mental employees, in spite of the fact that 
the work of government engineers has a 
most direct influence and bearing upon pub- 
lic interests and welfare. Eighteen states 
exempt the employees of utilities; 19 ex- 
empt employees working for an owner on his 
own premises. Reciprocity still lags be- 
cause of the variations in requirements in 
educational background and in methods of 
examination. 

Mr. Beardsley reiterated the stand taken by 
AIEE on the licensing question—that there 
is a legitimate need for proper licensing laws 
in those fields where there is a direct bearing 
upon public interest and safety and where 
the public otherwise might not be protected 
adequately against incompetence and mal- 
practice. Engineers were warned, however, 
that there is a continued effort to remove all 
exemptions and to impose a universal re- 
quirement for licensing regardless of the 
nature of engineering work—an effort pro- 
moted actively by persons who believe that 
engineering practice requires rigid external 
policing ‘‘in the public interest’? and that 
this can be dependably secured only by a 
complete regimentation of the profession. 

Emphasizing the fact that both laws and 
applications seldom are perfect, and that 
only the diligent and intelligent co-operation 
of engineers themselves can bring about a 
proper and satisfactory result in the field of 
engineering licensing, Mr. Beardsley again 
urged every Section of the Institute to inter- 
est its members in local registration laws 
and to take an active part in their formula- 
tion, modification, and application. 


SECTION ACTIVITIES 


Incidental to a discussion of the question 
of publicity for Section meetings, Editor 
Henninger was asked to report concerning 
the several pages of tabulated information 
that were published in the recent May and 
June issues of ELECTRICAL ENGINEERING re- 
flecting the principal features of Section and 
Branch meetings as reported by Section and 
Branch secretaries. He briefly reviewed 
the various efforts that have been made over 
a period of years to reflect appropriately 
and satisfactorily in the monthly publica- 
tion the more newsworthy activities of the 
Sections and Branches. The tabulations 
mentioned were published in accordance 
with an agreement reached at the Sections 
committee meeting held in Philadelphia 
during the winter convention. Various 
suggestions have been received indicating 
that perhaps such a tabulated report would 
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be of sufficient general interest to justify its 
publication. Hence, the May and June 
tabulations were published as an experiment 
on the basis of which a guiding expression of 
membership opinion might be obtained at 
the Toronto conference. After a lengthy 
discussion of the general topic at Toronto, a 
show of hands indicated conclusively that 
there was a preponderant preference for hav- 
ing the pages of ELECTRICAL ENGINEERING 
that would be required to carry such tabula- 
tions devoted instead to articles, technical 
papers, and other material of general inter- 
ests 

Incidental to a discussion of miscellaneous 
Section problems, the suggestion was made 
that Sections might develop local competi- 
tions for amateur movies of ‘““What the 
Young Electrical Engineer Does’ that 
would be useful to student branch counselors 
in acquainting students and prospective en- 
gineering students with the nature and possi- 
bility of professional work in the field of elec- 
trical engineering. 


Conference on 
Student Branch Activities 


The counselor-delegates, having partici- 
pated in the first part of the general confer- 
ence session on Monday afternoon, withdrew 
after Professor Warner’s report on voca- 
tional guidance, to hold a special session on 
student activities, which was continued 
through Tuesday afternoon. Commenting 
on Professor Warner’s report, Chairman H. 
W. Bibber urged counselors to take advan- 
tage of guidance activity now being featured 
by Sections in their vicinity. The remain- 
der of the Monday afternoon session was de- 
voted to discussion of committee activities. 
Unanimous opposition was voted to chang- 
ing the requirement that schools be ac- 
credited by ECPD before AIEE Branches 
may be established. The session voted to 
request that all programs of other Institute 
committees affecting Student Branches be 
submitted to the committee on student ac- 
tivities before being put into effect. The use 
of a membership card instead of the present 
slip in acknowledging Student dues was rec- 
ommended to national headquarters. The 
action of the board of directors in permitting 
deferment of dues for Associate Members 
newly elected from Enrolled Student status 
was endorsed and its continuance requested 
for another year. 


BRANCH ACTIVITIES AND THE NATIONAL 
EMERGENCY 


Branch activities were reviewed in rela- 
tion to the national emergency, with con- 
sideration also giyen to long-range objec- 
tives. The effects of the emergency on the 
mental attitude of students were discussed 
and Professor L. R. Culver described his use 
of small informal Branch meetings to allow 
students to discuss problems connected with 
the Draft. In considering the relation of 
present problems to long-range objectives in 
Branch activity, attention was called to the 
report by D. C. Jackson on “‘Present Status 
and Trends of Engineering Education in the 
United States.” The need for preparing 
students for a possible future depression 
status of employment was discussed, as was 
the desirability of student study of social 
problems and economic trends. 
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: Factors affecting the statistics on Branch 
activity included in the report appearing in 


‘the June issue of ELecrricaL ENGINEERING 


were discussed, as well as other topics relat- 
ing to Branch and student affairs. 


NONTECHNICAL PROGRAMS FOR BRANCHES 


The latter part of Tuesday’s session was 
given over to development of Branch pro- 
grams which deal with the personal develop- 
ment of the student, the creation of a pro- 
fessional attitude, and the economic and 


-social responsibilities and interests of elec- 


trical engineers. Special emphasis was given 
to efforts to develop in students a better 
understanding of the relations of capital and 
labor. The question of establishing a special 
category for prizes for nontechnical student 
papers was discussed and various sugges- 
tions were offered. It was pointed out that 
the present rules governing student papers 
apply equally to nontechnical and technical 
papers. 


When Do We Begin? 


The following paragraphs present the 
essential substance of an informal address 
given by Doctor Murray F. Skinker of the 
New York Section at the annual summer- 
convention conference of officers, delegates, 
and members, in Toronto. 

During recent years, contributions to 
technical journals (including our own ELEc- 
TRICAL ENGINEERING), which deal with our 
social problems, have appeared with increas- 
ing frequency. Many of them show that en- 
gineers are capable of taking and should take 
greater responsibility in giving direction to 
society. However, probably most of you 
are like me. I used to glance at these ar- 
ticles, put the journal aside, and not give 
them any further thought. Since most of 
these articles were general in character and 
not specific enough to tell me what I could 
do about the problem, I never did anything. 
It is true, of course, that the activities in 
which engineers are largely engaged deal 
with tangible matters, matters that are 
concrete and specific, and therefore we are 
prone to shy away from the intangibles asso- 
ciated with the social problems of the day. 

In the January issue of Mechantcal Engt- 
neering there was an article by W. L. Batt, 
“Through a Glass, Darkly’’ which was more 
specific as to what we could and should do. 
Then, at our winter convention in Philadel- 
phia last January, Charles E. Wilson, presi- 
dent of the General Electric Company, gave 
a talk on “Total Security—A Challenge.” 
This contribution, which was printed in 
ELECTRICAL ENGINEERING for March, was 
specific enough to indicate that some lead- 
ing engineers should be allowed time from 
their work to think through a constructive 
social plan so that we may avoid the tre- 
mendous pitfalls that are expected in our 
next disarmament period. Everyone recog- 
nizes that it cannot again be the case of 
‘back to the good old days.’’ Therefore we 
have got to decide what sort of days we are 
trying to build up to. 

To arouse interest in this plan and to see 
what leaders we might get working together, 
I sent out letters to many of my engineering 
friends. The response I got was over- 
whelmingly in favor of Mr. Wilson’s ideas of 
co-operative planning. I found some of my 
friends were also writing to others and that 
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A Message to Electrical-Engineering 
Graduates in the Class of 1941 


From the Committee on Student Branches, 


H, W. Bibber, Chairman 


This word of greeting is directed both to the Enrolled Students of the Institute 
and to other electrical-engineering graduates who are now leaving the schools 
where their formal education has been’ secured. The committee on Student 
Branches has a vital concern with the selection and guidance of students entering 
the schools, it has an intense interest through the Branches in the students’ progress 
and development while in the educational institutions, and its interest continues 
after the student graduates until he becomes an Associate of the Institute and 


affiliates with a local Section. 


of earlier years. 


First. 


industrial or military. 


is at all possible. 


to be members of this Institute. 


services. 


forces and the civilian population. 


You are graduating at a time of strife and uncertainty, but so were your prede- 
cessors in the years 1916 and 1917. Many conditions are different today, but 
there are lessons of value to be learned from the experience of these graduates 


Here are two of the most important. 


Keep up the habit of study and vigorous effort that your 
electrical-engineering course has given you. 


and apparatus of whatever field you may find yourself in, be it 


Second. Though it may seem that your entrance into the practice 
of electrical engineering may be delayed for some time, continue 
or commence at once your affiliation with the AIEE. 
not to be adrift in the storm of events of the present and perhaps 
entirely off the course of life work that you have charted for your- 
selt when the storm blows over, you need a mental anchor. 
should find this through reading the monthly Electrical Engineering 
and through affiliation with a local Section of the Institute if that 
You will find the officers and committees of 
local Sections ready to welcome you to the profession. 
them a chance to make you feel you are one of the great body of 
electrical engineers in the AIEE. 


From its knowledge of the 1941 class, this committee believes in you, in your 


ability and the promise that you have given of developing into engineers worthy 


An outstanding characteristic of a profession is that it demands a high standard 
of service to society. You may be called to serve your country in its armed 
If so, do your utmost to become skilled in the means of her defense. 
You may find yourself in industry, helping to supply the necessities of the armed 
Here your services to the Nation will be 


none the less patriotic if you work with zeal. 


Study the literature 


In order 


You 


Give 


May God bless you in your efforts! 


they too found a warm response. This ex- 
perience has led me to the conclusion that 
engineers do realize that things are in a mess 
and that they are now ready to help work 
out a better way. 

Leaders like Messrs. Batt and Wilson 
alone cannot carry the burden. They must 
have the thought-through, active support of 
all engineers, for the courage with which 
they set forth their ideas will depend en- 
tirely on the support they feel behind them 
in their own engineering fraternities. The 
seeds of good ideas may well come from the 
rank and file of our membership. Some- 
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where we will have to get beyond the stage 
of diagnosis to the plan of motivation, 
beyond intellectual discussion into ac- 
tion. 

I received a letter from Dean J. B. White- 
head, a past president of this Institute, who 
gave me the following thoughts: We should 
have even a greater insistence on the im- 
portance of education in moral principles. 
It must begin earlier and be far more wide- 
spread in our industrialsystem. It must be 
emphasized all the time. No country from 
now on can hope for free development and 
security of its people unless its relations are 
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guided by principles based on the Christian 
theory of morals. 

Every one of us is interested in helping to 
build a new world—a world where we can in- 
sure that industry and science will be used 
for the enrichment and not the destruction 
of mankind. When we look at the continual 
strife throughout the world we see we have 
been going in the wrong direction for a long 
time. Somehow things have got to be dif- 
ferent. 

We have had many fine articles diagnosing 
the world’s ills. A study of these articles 
shows many recommendations for changes 
in quantities—more of this or less of that. 
These have to do with things—that is, with 
money, credit, machines, hours, taxes, gov- 
ernment control. Most of us will agree that 
we have tried enough economic systems and 
government plans and they have been found 
wanting. We all have a sneaking suspicion 
that even a perfect plan or perfect political 
administration would not in itself be enough. 
But our leaders also insist there is a need 
for change of quality—a new moral and 
spiritual quality. Such a quality does not 
come from things but from the individual’s 
action. Evidently things aren’t going to be 
different until men are different and I guess 
that means you and me. 

None of us as engineers would honestly 
propose construction of a material plant 
with units that were not sound, uniform, and 
tested against certain quality standards. 
But what thought have we given to the 
primary building unit of society, of families, 
of industries, of political parties, of nations? 
That building unit is the individual. There- 
fore, we as individuals first must see that 
we all are living up to sound moral and 
spiritual standards. 

Mr. Wilson has stated that our first need 
in the recovery stage is “‘a sincere, deter- 
mined, and unswerving devotion to democ- 
racy.’”’ It has taken a crisis like the present 
to make many of us think through what kind 
of freedom our forefathers gave us—a free- 
dom under which engineers have helped to 
make tremendous material advancement. 

Our forefathers built on the premise that 
certain inalienable rights were derived from 
our Creator. It is interesting to note that 
Mr. Wilson points out that the first need on 
our program of the future is the need for 
prayer and the wholehearted application of 
the Golden Rule and a trust in a divine 
providence. What do these signify to you? 
To me it means just one thing. It takes 
more than human wisdom to guide our judg- 
ment. 

The late Doctor Charles P. Steinmetz, 
when asked, ‘‘What line of research would 
see the greatest discoveries during the next 
50 years?”’ said: 


I think the greatest discoveries will be along spirit- 
ual lines. Here is a force which history clearly 
teaches has been the greatest power in the develop- 
ment of Man. Yet we have been playing with it 
merely, and have really never studied it as we have 
the physical forces. Some day people will learn 
that material things do not bring happiness and are 
of little use in making men and women creative and 
powerful. Then the scientists will turn their labo- 
ratories over to the study of God and prayer, and to 
the spiritual forces. When this day comes, the 
world will see more advancement in one generation 
than it has seen in the past four. 


Our time is limited. This may be our 
last convention—who knows? If this war 
conflagration does catch up with us, we all 
will be praying for miracles. We all had 
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better learn more about prayer now. Deep 
down we probably all believe what Doctor 
Steinmetz has said but the revolutionary 
idea of literally applying our brains and 
laboratories to the specific dealing with 
human nature and the creative forces of 
spiritual power has been too fantastic for us. 
You may recall that some of today’s com- 
monplace things were thought to be equally 
fantastic when they were first conceived. 
So I would like to ask—When do we begin? 


Report of Technical Conference 


A technical conference arranged by the 
committee on domestic and commercial ap- 
plications with Alexander Maxwell, chair- 
man of the committee, presiding, was held 
on Friday afternoon, June 20, during the 
AIEE summer convention at the Royal 
York Hotel, Toronto, Ontario. Prepared 
discussions intended to survey aspects of the 
field included in the scope of this committee 
were submitted as follows: 


Interior Wiring, W. C. Wagner, Philadelphia, Pa. 


Heat-Actuated Appliances, Frank Thornton, Jr., 
Pittsburgh, Pa. 


Motor-Actuated Appliances, Gordon Harvey, Fort 
Wayne, Ind. 


In addition to these prepared papers, two 


scheduled and one unscheduled, were pre- 
sented, as follows: 


AvL-ELECTRIC SERVICE FOR Low-Cost HovusING 
DEVELOPMENTS, W. F. Ogden, Chicago, Ill. 


Domestic Om-BuRNER ConTRoLs, W. H. De- 
Lancey (nonmember), Springfield, Mass, 


ConTROLLING Domestic WASHING MACHINES 
AutTomaTICALLy, W. J. Russell, Mansfield, Ohio. 


A fairly extensive discussion was had upon 
both the first group of prepared discussions 
surveying the field, and the second group of 
conference papers. About 50 persons at- 
tended the conference. Taking the occasion 
as a whole, the following conclusions appear 
to the presiding officer to be warranted: 


(a). There is an important field in the application 
of electrical-engineering principles to the design and 
use of electrical equipment of the classes that are 
characteristically in the hands of the lay public. 


(b). The engineering principles applicable in this 
field should receive more study and elucidation 
than they have had heretofore. 


(c). The papers available for this conference were 
not of standard professional quality and were 
barely adequate for the purposes of a conference. 


(d). The discussion, on the other hand, revealed 
an awareness of the engineering principles involved 
and an active interest therein. 


(e). The prepared papers and the discussion re- 
vealed the importance of automatic control and of 
control circuits generally. 


(f). The results of this conference warrant the 
belief that a Technical Session at the Mid-Winter 
meeting will be appropriate. 


RTHUR WILLIAM BERRES- 
FORD, 33rd president of the Ameri- 
can Institute of Electrical Engineers, 
died on May 30, 1941, at the age of 69. 
Mr. Berresford received the degree 
of bachelor of science in electrical engi- 
neering from the Polytechnic Institute 
of Brooklyn in 1892, and the degree of 
mechanical engineer from Cornell Uni- 
versity in 1893. After 
gaining experience in 
several types of engi- 
neering work, he was, 
in 1896, placed incharge 
of testing and design in 
the Ward Leonard Elec- 
tric Company. 

From 1898 to 1900 
he operated a company 
owned by himself and 
two associates, and 
then sold it to the Cut- 
ler-Hammer Manufac- 
turing Company, and 
entered the latter’s en- 
gineering department. 
He became superin- 
tendent in 1901, and 
general manager and 
vice-president in 1905, 
continuing as_ vice- 
president until 1923. 
| In 1925, he became vice-president of 
the Nizer Corporation, which later 
was merged with the Electric Refrigera- 


In Memoriam 
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tion Corporation, and from 1929 until 
his retirement in 1934, he was manag- 
ing director of the National Electrical 
Manufacturers Association. 

Mr. Berresford joined the Institute 


in 1894. He was transferred to the 
grade of Member in 1906, and to the 
grade of Fellow in 1914. He was a 
manager 1909-12, a _ vice-president 
1912-14, and presi- 
dent 1920-21. He 


was keenly interested 
in Institute activities 
and during his long 
career he served with 
distinction as chair- 
man of many com- 
mittees. 

RESOLVED: That the 
board of directors of 
the American Institute 
of Electrical Engineers 
hereby records its deep 
appreciation of Mr. 
Berresford’s many con- 
tributions to the de- 
velopment of various 
activities of the Insti- 
tute and its sorrow at 
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his death, and be it 
further 
RESOLVED: That 


these resolutions be entered in the 
minutes and transmitted to the mem- 
bers of Mr. Berresford’s family. 


—AIEE Board of Directors, June 18, 1941 
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It is perhaps natural that the papers pre- 
sented for this occasion were either merely 
descriptive or were affected to some extent 
by a commercial promotional flavor. It is 
not believed that they necessarily represent 
a limitation of the available grade of papers, 


but they should be regarded as forerunners 


of more carefully prepared papers appro- 
priate to this field. 


June Board of Directors’ Meeting 


The regular meeting of the board of 
directors of the American Institute of 
Electrical Engineers was held at the Royal 
York Hotel, Toronto, Ontario, on June 18, 
1941, during the annual summer convention 
of the Institute. 

Minutes of the meeting of the board of 
directors held on May 23, 1941, were 
approved. 

By rising vote, the board adopted a 
resolution in memory of Past President 
Arthur W. Berresford, who died on May 
30, 1941 (resolution printed on page 404 
of this issue). 

Recommendations adopted by the board 
of examiners at its meeting on June 12, 
1941, were presented and approved. The 
following actions were taken upon recom- 
mendation of the board of examiners: 4 
applicants were transferred and 2 were re- 
elected to the grade of Fellow; 19 applicants 
were transferred and 13 were elected to 
the grade of Member; 120 applicants were 
elected to the grade of Associate; 66 
Students were enrolled. 

The finance committee reported dis- 
bursements for the month of June amount- 
ing to $24,053.54, and receipts thus far this 
year amounting to 78.5 per cent of the 
estimated income for the entire appropria- 
tion year (ending September 30, 1941). 
Upon recommendation of the finance 
committee, an additional appropriation of 
$3,000 was made for the advertising section 
of ELECTRICAL ENGINEERING, which was 
expected to be more than offset by increased 
revenue from that source. 

Upon recommendation of the Louisville 
Section, the vice-president of the Southern 
District, and the Sections committee, the 
board voted that all unassigned territory 
in Kentucky be attached to the Louisville 

ection. 

Mr. W. B. Morton, of Philadelphia, was 
elected a Director of the Institute for the 
unexpired term, ending July 31, 1942, of 
Mr. David C. Prince, recently elected to 
the office of President for the year be- 
ginning August 1, 1941. 

Mr. F. Malcolm Farmer was appointed 
a representative of the Institute on the 
Hoover Medal Board of Award for the term 
ending in May 1945, to succeed Mr. A. W. 
Berresford, deceased. 

Upon recommendation of the standards 
committee, the board approved the final 
report of the Sectional Committee on Defi- 
nitions of Electrical Terms—C42 for sub- 
mission to the \merican Standards Asso- 
ciation with a recommendation for approval 
as an American Standard. 

A contribution to the Engineers’ Council 
for Professional Development for the year 
beginning October 1, 1941, of $1,700, or 
double the present appropriation for 
ECPD, was voted, to assist in the Council’s 
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program of reinspections of engineering 
curricula, 

Resolutions were adopted, expressing the 
board’s appreciation of the effective con- 
duct by the 1941 summer convention com- 
mittee and its subcommittees and the ladies’ 
entertainment committee of the various 
features of the convention, and of the 
services and excellent facilities provided by 
the management of the Royal York Hotel, 

A vote of thanks to the President was 
adopted, for his efficient conduct of the 
administrative affairs of the Institute dur- 
ing the past year, and President Sorensen 
expressed his appreciation of the co-operation 
of the members of the board during the year 
of his presidency. 

Other matters were discussed, reference 
to which may be found in this or future 
issues of ELecrRICAL ENGINEERING. 

Those present were: 


Presideni—R. W. Sorensen, Pasadena, Calif, 


Past President—F. Malcolm Farmer, New York, 
NUYS 


Vice-Presidents—J. L. Hamilton, St. Louis, Mo.; 
K. L. Hansen, Milwaukee, Wis.; Everett S. Lee, 
Schenectady, N. Y.; Fred R. Maxwell, Jr., Pensa- 
cola, Fla.; A, LeRoy Taylor, Salt Lake City, Utah; 
J. M. Thomson, Toronto, Ont.; A. L. Turner, 
Omaha, Nebr. 


Directors—T. F. Barton, C. R. Beardsley, New 
York, N. Y.; M. S. Coover, Ames, Iowa; R. E. 
Hellmund, East Pittsburgh, Pa.; F. H. Lane, 
Chicago, Ill.; F. J. Meyer, Oklahoma City, Okla.; 
David C. Prince, Schenectady, N. ¥.; R. G. 
Warner, New Haven, Conn. 


National Treasurer—W. I. Slichter, Schenectady, 
Ney; 


National Secretary—H. H. Henline, New York, 
Ne ¥ 


By imvitation—Past Presidents: C. A. Adams, 
Dugald C. Jackson, A. M. MacCutcheon, J. B. 
Whitehead; incoming officers—N. S. Hibshman, 
J. Elmer Housley, T. G. LeClair, Walter C. Smith. 


Report Published on 
Telemetering and Supervisory Control 


A report, ““Telemetering, Supervisory Con- 
trol, and Associated Circuits,’”’ has just been 
published by the Institute and now is avail- 
able for distribution. Material for this 
special publication was prepared by a joint 
subcommittee of the AIEE committee on 
automatic stations and the AIEE committee 
on instruments and measurements. 

Corrected to December 1940, this report 
summarizes a wealth of information con- 
cerning the electric telemetering and super- 
visory-control systems currently in use or 
commercially available in the United States, 
and includes a detailed discussion of the 
interconnecting circuits suitable for such 
purposes. 

In recognition of the ever-widening field 
of application for telemetering equipment, 
the report has been prepared in such form 
and terminology as to make it readily useful 
to engineers in any branch of industry likely 
to be concerned with problems of remote 
measurement and control. Extensive tabu- 
lations giving comparative data are designed 
to enable a prospective or existing user of 
telemetering or supervisory-control equip- 
ment quickly to determine the type of ap- 
paratus best suited to his requirements. 

All known commercial sources of tele- 
metering and supervisory-control apparatus 
in the United States have been canvassed, 
and every effort made to present a complete 
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picture of the instruments and systems avail- 
able for the purpose. The work is based 
upon a report compiled by an AIEE sub- 
committee in 1932, although the coverage 
has been extended and of course the informa- 
tion has been brought fully down to date. 

The special publication ‘“Telemetering, 
Supervisory Control, and Associated Cir- 
cuits” is a 28-page 81/.x1l-inch pamphlet 
attractively printed on durable paper. 
Copies may be secured from AIEE head- 
quarters, 33 West 39th Street, New York, 
N.Y.; price is 40 cents per copy to members 
(80 cents to nonmembers) subject to a 20 
per cent discount for quantities of 10 or more 
mailed at one time to one address. Remit- 
tances, payable in New York exchange, 
should accompany orders. 


Bibliography of Relay 
Literature Published 


A “Bibliography of Relay Literature, 
1927-1939,” has just been published by the 
Institute. This special publication was 
sponsored by the AIEE committee on pro- 
tective devices and was prepared by a work- 
ing group of the relay subcommittee. This 
subcommittee reviewed available indexes 
and from these compiled this list of signifi- 
cant articles dealing with protective relay- 
ing and also with closely related subjects, 
including all such material published in 
AIEE TRANSACTIONS or ELECTRICAL ENGI- 
NEERING from January 1927 through De- 
cember 1939, and most of that in the prin- 
cipal technical publications of the world 
from January 1932 to December 1939. 

The 450-odd annotated reference items are 
divided into the following subject sections, 
and in each section entries are consecutively 
numbered and listed alphabetically by years: 


Line Protection (Distance, Pilot Wire and Carrier 
Current, Ground Faults, General), Bus Protection, 
Apparatus Protection, Distribution and Network 
Protection, Service Restoration, General and Mis- 
cellaneous Relaying, Testing and Analyzing, System 
Stability, Methods of Calculation, and Instrument 
Transformers and Other Auxiliary Devices. 


The ‘Bibliography of Relay Literature, 
1927-1939” is a 16-page, 81/.- by 11-inch 
pamphlet, attractively printed on substan- 
tial paper; it is available at AIEE head- 
quarters, 33 West 39th Street, New York, 
N. Y., at 25 cents per copy to members of 
the Institute (50 cents per copy to non- 
members); price is subject to 20 per cent 
discount in either instance for quantities of 
10 or more to one address at one time. Re- 
mittances, payable in New York exchange, 
should accompany orders. 


June Supplement Being Distributed; 
Price is $1 Outside of United States 


The 450-page “Supplement to ELEcTRI- 
CAL ENGINEERING—TRANSACTIONS Section’” 
for June 1941 currently is being distributed. 

The prevailing price of the supplements, 
as announced in detail on page 469 of the 
November 1940 issue of ELECTRICAL ENGI- 
NEERING, is 50 cents per copy to members resi- 
dent in the United States and its possessions 
(where an especially favorable mailing rate 
prevails) but of necessity is $1.00 to mem- 
bers in Canada and all other countries be- 
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cause of the extra costs of mailing to these 
points. Correspondence recently received 
at AIEE headquarters indicates that the 
omission of this latter information from the 
announcement in the recent July issue has 
given rise to some confusion on this point. 
For more detailed information, members are 
referred to the original announcements in 
previous issues of HLECTRICAL ENGINEER- 
ING: page 469 in the November 1940 issue 
for details of policy, price, and procedure; 
pages 334-5 of July 1941 issue for a complete 
outline of the contents of the current June 
supplement. 

Copies of the June supplement are being 
mailed to those who entered advance orders 
with proper remittance. As long as the 
limited supply lasts, those who did not enter 
advance orders may obtain copies from the 
AIEE order department, 33 West 39th 
Street, New York, N. Y., at the above noted 
schedule of prices. 


Lamme Medal Nominations 


Attention is called again to the oppor- 
tunity open to any Institute member to 
submit nominations for the 1941 AIEE 
Lamme Medal. All nominations must be 
received not later than December 1. For 
further particulars see ELECTRICAL ENGI- 
NEERING, June 1941, page 287. The 1940 
Medal was awarded to Dr. Comfort A. 
Adams, consulting engineer, Edward G. 
Budd Manufacturing Company, Phila- 
delphia, Pa. 


District Ce oe 


District 4 Executive Committee 
Meets at Toronto 


The Southern District delegates attending 
the 1941 summer convention at Toronto, 
Ontario, held a luncheon meeting on June 17, 
1941, as a District executive committee 
meeting. Those present were: 


Fred R. Maxwell, Jr., vice-president, Alabama 
J. F. Miller, Louisville 

Stanley Warth, Florida 

F. J. Stevens, East Tennessee 

Margaret H. Gilliam, North Carolina 

J. G. Tarboux, East Tennessee 

M. R. Kimbrell, North Carolina 

C. B. Norris, counselor-delegate, New Orleans 
J. E. Housley, vice-president-elect, East Tennessee 
W. B. White, North Carolina 

R. W. McEver, East Tennessee 

B. P. Babin, New Orleans 

B. H. McCoin, East Tennessee 

M. B. Clayton, Muscle Shoals 

E. H. Bailey, Atlanta 

A. S. Hoefflin, District secretary, Louisville 


Delegates attending the convention, but not 
at the luncheon were: 
S. R. Rhodes, South Carolina 


R. M. Bush, Virginia 
Jos. Weil, Florida 


The group discussed Section activities and 
plans for the forthcoming Southern District 
meeting to be held at New Orleans, IL, set 
December 1941. The District’s annual con- 
ference on student activities will be held con- 
currently with the District meeting. J. E. 
Housley, vice-president-elect, addressed the 
group and announced the appointment of 
A. S. Hoefflin as District secretary. 
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South West District Meeting Planned 


St. Louis, Mo., will be the scene of a 
meeting of the South West District to be 
held October 8-10, 1941, with headquarters 
in the Coronado Hotel. 

Arrangements have been made by Mr. 
F. A. cooper, chairman of the meetings 
and papers committee, for a number of 
contributions, some of which will deal with 
power transmission and distribution, com- 
munication, wave analysis, turbine genera- 
tor governing analysis, and the theory and 
design of small motors. Preparation of the 
papers is already well under way. 

In addition to the technical sessions 
arrangements will be made for entertain- 
ment, inspection trips, and student activities. 

The officers of the South West District 
and the chairmen of committees making 
arrangements for this meeting are as follows: 


Vice-president, J. L. Hamilton; secretary, L. L. 
Crump; general convention, G. A. Waters; student 
activities, J. Stuart Johnson; meetings and papers, 
F. A. Cooper; hotels and registration, Lee Washing- 
ton; publicity and attendance, L. L. Crump; in- 
spection and transportation, O. J. Rotty; finance, 
C. B. Fall; entertainment, E.S. Rehagen; Women’s 
entertainment, Mrs. L. O. Campbell. 


Abstracts e °@ ® 


TECHNICAL PAPERS are previewed in this sec- 
tion as they become available in advance pamphlet 
form. Copies may be obtained by mail by remit- 
ting price indicated to the AIEE order department, 
33 West 39th Street, New York, N. Y.; or at five 
cents less per copy if purchased at AIEE head- 
quarters or at AIEE convention or District-meeting 
registration desks. 


The papers previewed in this issue will be presented 
at the AIEE Pacific Coast convention, Yellowstone 
National Park, August 27—29, 1941. 


Basic Sciences 


41-146—High-Voltage D-C Flashover of 
Solid Insulators in Compressed Nitrogen; 
John G. Trump (A’31) and James Andrias 
(A’41). 15 cents by mail. High-voltage 
apparatus insulated by compressed gas re- 
quires the use of solid insulating supports. 
It is generally recognized that even in a uni- 
form field the flashover voltage of such solid 
insulation is considerably lower than for the 
gas-filled gap of equal length. An increase 
in the allowable gradient along such insula- 
tors would in general result in a reduction 
in the size, weight, and cost of gas-insulated 
apparatus, and must therefore be considered 
an important and fundamental objective of 
high-voltage engineering. It is probable 
that the flashover strength of solid insulators 
may be brought closer to that of the gases in 
which they are immersed, or to their in- 
herent volume breakdown strength, through 
a better understanding of the influence on 
insulator flashover of such factors as ma- 
terial, surface condition, corrugations, and 
gas pressure. Most of the scant literature 
on this subject is restricted to relatively low 
alternating voltages, small samples of solid 
dielectrics, or to special insulator shapes in 
nonuniform fields. Reher studied the flash- 
over of plain cylinders of ebonite, paraffin, 
and porcelain in dry air at pressures up to 
15 atmospheres, using alternating voltages 
up to 140 ky maximum. Goldman and 
Wul have investigated the flashover of plain 
ebonite cylinders in nitrogen with alter- 
nating voltages up to 125 kv maximum and 
pressures up to 20 atmospheres. The present 
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paper reports d-c flashover values up to 250 
kv across short cylindrical insulators placed 
in the uniform field between metallic elec- 
trodes. These studies were made on both 
plain and corrugated cylinders of three dis- 
similar insulating materials immersed in dry 
nitrogen at gauge pressures up to 400 Ibs. 
per square inch. 


Communication 


41-149—The Communication Facilities of 
The United States Forest Service; A. G. 
Simson. 15 cents by mail. This article at- 
tempts to describe the extent of the existing 
forest-protection communication system: 
communication on conflagration fires; radio 
frequencies employed; equipment require- 
ments, and a general description of some of 
the types of radiophones used by the forest 
service of the United States Department of 
Agriculture; methods and provisions for 
the development, procurement, and main- 
tenance of forest service radiophones. 


Electrical Machinery 


41-139—Self-Excitation of Induction Motors 
With Series Capacitors; C. F. Wagner 
(F’40). 20 cents by mail. A capacitor con- 
nected in series in the stator of an induction 
motor can resonate at a subsynchronous fre- 
quency with the leakage and magnetizing 
reactances of the motor. Thus, at a shaft 
speed in excess of the synchronous speed 
corresponding to this subsynchronous fre- 
quency, the motor will perform with respect 
to this frequency as an induction generator. 
Power will be fed from the shaft to supply 
the losses produced by these circulating cur- 
rents. Thus, when normal frequency volt- 
age is supplied to the terminals of the induc- 
tion motor, the speed will increase until the 
critical speed is reached. Just above this 
speed the foregoing phenomena occur and 
the motor is likely to stall at this speed. 
Power is drawn from the source of supply at 
normal frequency and converted to shaft 
load. The excess of shaft power over that 
required by the load at this reduced speed 
is converted into induction-generator power 
and fed into the resonating circuit. It is the 
purpose of this paper to analyze this 
phenomenon and determine under what con- 
ditions it is important. 


41-150—Transient Overspeeding of Induc- 
tion Motors; Raymond W. Ager (A’24). 
15 cents by mail. A transient swing above 
synchronous speed has been observed when 
a certain standard squirrel-cage induction 
motor was started without load. This 
paper presents an explanation of the phe- 
nomenon based on the frequency modulation 
of the power supply caused by the rapid 
variation of the power taken from the line. 
Mathematical relations are developed and 
applied to the operating conditions of this 
motor. Theagreement of the mathematical 
and test curves indicates that the explanation 
is basically correct although some secondary 
effects, not considered, may be present. 


Instruments and Measurements 


41-143—The Modern A-C Network Calcu- 
lator; W. W. Parker (M’37). 20 cents by 
matl. An a-c network calculator embodying 
the latest advances in design and technique 


ELECTRICAL ENGINEERING 


ae 


is described. These improvements greatly 


facilitate the solution of power system prob- 


lems. The types of problems usually solved 


are briefly described. Conspicuous among 


the advances in design are: a quick and 


accurate means for instrumentation; a 


novel generator unit with independent ad- 
justments; and a load adjusting device. 


Power Transmission and Distribution 


41-141—Lightning Strokes in Field and 
Laboratory—III; P. L. Bellaschi ( F’40). 
25 cents by mail. The paper presents data 
on the current characteristics of lightning 
strokes as these occur to electric systems and 
toearth. The first part deals with the long- 
duration, low currents. The electric charges 
( fidt) associated with these long-duration 
components are found to range from a few 
to 200 coulombs and possibly greater in rare 
instances. The fusion method is applied to 
correlate field and laboratory data; macro- 
graphs and micrographs of objects fused are 
employed. The second part of the paper 
analyzes the prevalent type of character- 
istic of the lightning current discharges to 
electric systems and to similar terminals. 
This consists of an initial high-current short- 
duration component which may be followed 
by low-current long-duration components. 
The laboratory means of producing these 
characteristics are indicated. 


41-147—Criteria for Neutral Stability of 
Wye-Grounded Potential Transformer Cir- 
cuitss AH. S. Shott (A’40) and A. A. 
Peterson (M’41). 15 cents by mail. This 
paper presents the results of an investiga- 
tion made to determine and evaluate the 
effect of the factors affecting neutral in- 
stability of wye-grounded potential trans- 
former circuits. The method used employs 
the medium of miniature system representa- 
tion. The results therefore include the ef- 
fect of saturation. The effects of the shape 
of the saturation curve, normal operating 
voltage, resistance of the winding, system 
capacitance, and impedance in the broken- 
delta secondary or across each phase are 
illustrated. Regions of instability are shown 
which should be avoided in applying wye- 
connected potential transformers as ground 
fault detectors. The analysis shows by 
means of oscillograms the conditions under 
which incorrect indications of faults may be 
obtained. 


41-148—An Analysis of Transient and Sus- 
tained Voltages in Ground Fault Neutral- 
izer Systems; S. B. Farnham (A’36), 
E. M. Hunter (M’36), and H. A. Peterson 
(M41). 25 cents by mail. It is the purpose 
of this paper to present data for establishing 
the fact that modern ground-fault neutral- 
izer design and application practices offer 
effective means for avoiding overvoltage 
difficulties. System conditions which may 
produce abnormal voltages are analyzed by 
means of the miniature system method of 
representation. This method illustrates 
quantitatively the effect of saturation and 
the part played by arresters—two important 
factors which have necessarily been neg- 
lected in most previous studies, since it is 
usually found prohibitive to include these 
non-linear characteristics in longhand cal- 
culations. Particular emphasis is placed on 
the condition of series resonance which may 
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be caused by unequal opening of the system 
phases resulting from broken conductors or 
from non-simultaneous opening of circuit 
breakers, Out-of-phase switching condi- 
tions are analyzed, and the advantages of 
short arcing time are pointed out. It is 
believed that the presentation of these 
quantitative data will be extremely helpful 
as a guide to continued successful operation 
of ground-fault neutralizer systems. 


Protective Devices 


41-138—Line Type Lightning Arrester Per- 
formance Characteristics; Lightning Ar- 
rester Subcommittee. 15 cents by mail. This 
report contains the performance data for 
the line type arresters rated 20 to 73 kv. 
The characteristics of line type arresters 
were submitted as a committee report in 
ELECTRICAL ENGINEERING for November 
1938, TRANSACTIONS section, page 661. The 
lightning arrester subcommittee felt that 
it was desirable to bring the data up to date 
at this time. 


41-140 ACO—Design and Application of 
Improved Service Restorer; A. E. Brock 
(4’40). 15 cents by mail. A new automatic 
service restorer for 15 kv service is described. 
Notable features are high interrupting ca- 
pacity, variable time and current adjust- 
ments and a unique low-speed vibrator 
motor for storing operating energy in a 
torsional twist spring. These features allow 
an infinite number of intermittent automatic 
operations but provision is made for lockout 
in case of sustained fault. The motor re- 
quires a separate 110 v a-c source. Typical 
schemes of application to radial feeders and 
co-ordination with fuses on load side and 
on supply side of restorer are described. 
Proper cascading on long lines with fused 
branch circuits is shown and new schemes 
for the broadening of the protective scope 
of the restorer are discussed. 


41-142—An Automatically Reclosing 
Breaker for Co-ordinating Distribution 
Systems; H. L. Rawlins (A’30) and J. M. 
Wallace. 15 cents by mail. An increase in 
the number of extended distribution systems 
has created the need for a protective device 
to meet new application requirements. A 
small automatically reclosing oil circuit 
breaker combining a pronounced inverse 
time on tripping with other characteristics 
has been developed to fulfill these require- 
ments. This breaker requires a minimum 
of maintenance, is completely self-protect- 
ing, and is designed especially for co-ordina- 
tion on extended distribution systems to 
eliminate service trips on temporary faults 
and restrict outages to the immediate 
neighborhood of a permanent fault. 


41-144—Sensitive Ground Protection for 
Transmission Lines and Distribution Sys- 
tems; Eric T. B. Gross (M40). 15 cents 
by mail. In compensated high-voltage over- 
head line and underground cable systems, 
earth-leakage relays may be employed to 
indicate the location of single-phase line-to- 
ground faults. A brief investigation shows 
that the influence of the contact resistance 
on the fault current is negligible when earth 
fault coils are used. Earth-leakage relays, 
their operation in such radial and meshed 
networks, and the means for determining 
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their correct operation by tests, are de- 
scribed. The paper is based on the practical 
experience gained from installations in com- 
pensated systems in Great Britain and con- 
tinental Europe with line voltages from 
3,000 volts up. 


41-145—The Recovery Voltage Analyzer 
for Determination of Circuit Recovery Char- 
acteristics; G. W. Dunlap (A’35). 15 
cents by mail. When a current in a circuit is 
interrupted, the voltage across the interrupt- 
ing device rises or ‘recovers’ with some 
characteristic wave shape from zero to its 
normal open-circuit value. This phenome- 
non which is usually controlled by the con- 
stants of the connected circuit is defined as 
the transient recovery voltage and is of 
importance in the performance of circuit- 
interrupting devices. These transient re- 
covery voltages are commonly measured 
with special cathode-ray oscillographs dur- 
ing short-circuit interruption tests which 
usually involve considerable time and ex- 
pense. In view of the foregoing, a portable 
device called the Recovery Voltage Analyzer 
was developed which permits the direct and 
rapid determination of recovery character- 
istics of circuits and apparatus without 
actual power tests. 


Sirandards 


Committee 4 Revises 


AIEE Pamphlet No. 1 


Standards co-ordinating committee 4, 
under the chairmanship of P. L. Alger, has 
been working for some time on the prepara- 
tion of a revision of ‘‘General Principles 
Upon Which Temperature Limits Are Based 
in the Rating of Electrical Machinery and 
Apparatus’. Copies of the revised pam- 
phlet will be ready for presentation at a 
session of the October meeting of the Insti- 
tute in St. Louis. Following any necessary 
revision and formal adoption by the stand- 
ards committee it will replace the present 
pamphlet No. 1 of the AIEE series. 


Conduction in Stationary Contact Surfaces. 
Standards co-ordinating committee 7 on 
conduction in vacuum, liquids, and solids, 
working under Chairman R. E. Hellmund, 
has recently organized a subcommittee on 
conduction in stationary contact surfaces, 
as distinguished from conduction in contact 
surfaces in rotating apparatus. The sub- 
committee in its work will cover various 
types of stationary contacts, including con- 
tacts in switches and circuit breakers. The 
responsibilities of the subcommittee are of 
the same nature as those of other co-ordinat- 
ing committees. As a first step, the com- 
mittee proposes to study contacts in switches 
and circuit breakers which are not subject 
to appreciable arcing. An attempt will be 
made to work out guiding standards for rat- 
ing practices for contact materials similar 
to AIEE Standard No. 1 which relates to 
temperature considerations as applying to 
the insulation of machinery and apparatus. 
The early activities will consist in a study 
and comparison of existing standards and 
practices and of the basic factors entering 
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into the problem of contact and related 
standardization. All AIEE technical com- 
mittees, except those on production and 
application of light, power generation, thera- 
peutics, and electric welding, have appointed 
representatives on this subcommittee, of 
which W. P. Dobson, of the Hydro-Electric 
Power Commission of Ontario, is chairman, 
and W. E. Pakala, of Westinghouse Electric 
and Manufacturing Company, East Pitts- 
burgh, Pa., secretary. 


Definitions of Electrical Terms. The re- 
port of sectional committee C42, ‘‘Defini- 
tions of Electrical Terms,’’ containing over 
6,000 definitions, has been formally ap- 
proved by the Institute with the recom- 
mendation that it be approved by the 
American Standards Association as an 
American Standard. A ballot of ASA elec- 
trical standards committee is now being 
taken. Inthe mean time preliminary steps 
in the work of publication are under way. 
This project, which has been under develop- 
ment since 1928, has enlisted the services 
of over 300 men, specialists, and experts in 
all branches of the electrical and allied 
fields. Every effort will now be made to 
make the publication available to the elec- 
trical field at as early a date as possible. 


Switchgear Assemblies. The committee on 
protective devices has approved the addition 
of a footnote to paragraphs 27-250 and 27- 
252 of the proposed revision, No. 27A, of 
Standard No. 27, Switchgear Assemblies. 
This footnote, in the form of a sticker for 
insertion in 274A, may be obtained without 
charge from AIEE headquarters. The foot- 
note reads as follows: 


“For test purposes a temperature rise of 45 degrees 
C over the outside ambient will be accepted as 
meeting the requirements of Rules 27-250 and 
27-252.”" 


Fuses Above 600 Volts. A revision of the 
“Report on Standards for Fuses Above 600 
Volts’ developed by the protective devices 
committee was approved by the standards 
committee at its meeting of June 17. Copies 
of this pamphlet, No. 25 in the AIEE series, 
may be obtained without charge by writing 
AIEE headquarters, 33 West 39th Street, 
New York, N. Y. 


Wet Test Standard. There is now in prepa- 
ration a proposed Standard for Wet Tests. 
This is being prepared by co-ordinating 
committee 3, C. A. Powel, chairman. An- 
nouncement of availability of copies will be 
made in a later issue of ELECTRICAL ENGI- 
NEERING. 


Personal & @ & 


W. B. Morton (A’25, M’28) senior field engi- 
neer, Philadelphia Electric Company, Phila- 
delphia, Pa., has been elected a director of 
the Institute to fill out the unexpired term 
of D. C. Prince (A’16, F’26) who has been 
elected president. Mr. Morton was born in 
Dallas, Tex., February 3, 1896. From 1915 


408 


W. B. MORTON 


to 1919 he served as electrician and chief 
electrician in the United States Navy, and 
from 1919 to 1923 was electrician and fore- 
man at the Mare Island, Calif., Navy Yard. 
In 1923 he became a designer for the Pacific 
Gas and Electric Company, San Francisco, 
Calif., and was made construction foreman 
in 1924. In 1925 he joined the Alabama 
Power Company, Birmingham, Ala., as elec- 
trical designer and in 1926 was placed in 
charge of the electrical design division of 
the engineering department. In 1931 he 
joined the Philadelphia Electric Company 
as project engineer, becoming senior project 
engineer in 1932. He became senior field 
engineer in 1940. 


E. C. Balch (A’22, M’37) chief engineer, 
Michigan Bell Telephone Company, De- 
troit, Mich., has been elected second vice- 
president of the Engineering Society of De- 
troit; A. H. Lovell (A’12, F’39) professor of 
electrical engineering and assistant dean and 
secretary, University of Michigan College 
of Engineering, Ann Arbor, Mich., has been 
elected secretary of the society; and J. H. 
Hunt (A’07, M’13) director, new devices 
section, General Motors Corporation, De- 
troit, Mich., has been elected a director. 
From 1911 to 1917 Mr. Balch was assistant 
engineer with the American Telephone and 
Telegraph Company, New York, N. Y. He 
was made engineer in 1919, and in 1923 was 
made maintenance engineer of dial equip- 
ment for the company. From 1925 to 1934 
he was building and equipment engineer for 
the Michigan Bell Telephone Company, and 
has been chief engineer since 1934. After 
several years as engineer for various power 
companies, Mr. Lovell joined the faculty of 
the University of Michigan as instructor of 
electrical engineering in 1911. He became 
assistant professor in 1913, associate pro- 
fessor in 1916, and professor of electric power 
engineering in 1919. He was made assistant 
dean of the College of Engineering in 1930. 
Mr. Hunt was an instructor in electrical 
engineering at Washington University, St. 
Louis, Mo., from 1906 to 1907. He became 
assistant professor of electrical engineering 
at Ohio State University, Columbus, O., in 
1907, and was made associate professor in 
1908 and professor in 1911. In 1912 he be- 
came electrical engineer for the Packard 
Motor Car Company, Detroit, Mich., and 
about 1914 became research engineer for the 
Dayton Engineering Laboratories, Inc., 
Dayton, O. He has been with the General 
Motors Corporation since about 1921, first 
as head of the electrical division, General 


Institute Activities 


Motors Research Laboratories, Detroit, 
Mich., and later in the patent department of 
the company. He has held his present posi- 
tion since about 1938. 


L. W. W. Morrow (A’13, F’25) regional edi- 
torial director, McGraw-Hill Publishing 
Company, Chicago, Ill., has been appointed 
professor of engineering administration at 
Rutgers University, New Brunswick, N. J. 
Mr. Morrow was born August 7, 1888, at 
Hammond, W. Va., and received the degree 
of mechanical engineer from Cornell Univer- 
sity in 1911. After a year as instructor in 
electrical engineering at Cornell University, 
Ithaca, N. Y., he became assistant professor 
of electrical engineering at the University of 
Oklahoma, Norman, Okla., in 1913. In 
1916 he became associate professor of elec- 
trical engineering, and in 1917 was made pro- 
fessor, and director of the school of electrical 
engineering. During 1918-19 he was assist- 
ant director of the United States Army 
Signal Officers’ School at Yale University, 
New Haven, Conn., and from 1918 to 1922 
was assistant professor of electrical engi- 
neering at Yale University, acting as senior 
professor and executive of the electrical 
engineering department. In 1922 Mr. Mor- 
row joined the McGraw-Hill Publishing 
Company, Inc., New York, N. Y., as asso- 
ciate editor of Electrical World, subsequently 
becoming managing editor (1924) and editor 
(1928). In 1936 he became general manager 
of the fiber products division of the Corning 
Glass Works, Corning, N. Y. In 1939 he 
returned to the McGraw-Hill Publishing 
Company, Inc., as editorial director at Chi- 
cago. He is author of a book on electric 
power stations, and numerous technical 
articles. 


C. E. Bathe (A’29, M’35) electrical engineer, 
transmission distribution department, Okla- 
homa Gas and Electric Company, Okla- 
homa City, Okla., has been named superin- 
tendent of engineering for the company. 
Perry Shelley (A’32, M’40) formerly assist- 
ant electrical engineer in the transmission 
distribution department, has been appointed 
electrical engineer to succeed Mr. Bathe. 
From 1925 to 1927 Mr. Bathe was an in- 
structor in electrical engineering at the Uni- 
versity of Oklahoma, Norman, Okla. He 
joined the Oklahoma Gas and Electric Com- 
pany in 1927, first as meterman, later be- 
coming foreman of the meter department of 
the company. In 1928 he was made super- 
intendent of standards and radio for the com- 
pany, and about 1937 became electrical engi- 
neer in the electric department, later being 
transferred to the transmission distribution 
department. Mr. Shelley has been with the 
Oklahoma Gas and Electric Company since 
1927, serving first as electrician in the meter 
department, later as clerk in the engineering 
department, at Enid, Okla. He was meter 
foreman for the company at Alva, Okla., 
during 1930, and in late 1930 was transferred 
back to Enid to his former position as elec- 
trician, and later as clerk. He was clerk in 
the engineering department of the company 
at Oklahoma City from 1935 to 1937, and 
in 1937 was made assistant electrical engi- 
neer there. 


J. L. Kilpatrick (A’09) president of the New 
York Telephone Company, New York, 
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N. Y., since 1933, retired in July 1941. Mr. 


_ Kilpatrick was born July 9, 1876, in Phila- 


delphia, Pa. He became a wireman for the 
Bell Telephone Company of Pennsylvania, 
Philadelphia, Pa., in 1896. He was made 
chief wireman in 1904, superintendent of 
equipment in 1906, and engineer of equip- 
ment and buildings in 1908. In 1915 he be- 
came plant superintendent. He was ap- 


pointed engineer in 1917, and assistant gen- 


eral manager in 1919, and in 1920 became 
assistant vice-president and general man- 
ager. He joined the Western Electric Com- 
pany, New York, N. Y., as general manager 
of installation in 1922, and became an assist- 
ant vice-president in the telephone depart- 
ment in 1924. In 1925 he was made vice- 
president and director of the Western Elec- 
tric Company and the International Western 
Electric Company, and a director of the Bell 
Laboratories. Later he was made a vice- 
president of the Electrical Research Prod- 
ucts Company. He became vice-president 
of operation of the New York Telephone 
Company in 1927, was elected a director 
and a member of the executive committee of 
the company in 1929, and was made presi- 
dent in 1933. 


K. J. Knudsen (M’38) chief engineer, the 
Hickok Electrical Instrument Company, 
Cleveland, O., has been awarded the AIEE 
District 2 prizes for initial paper and best 
paper for 1940 for his paper ‘““An Improved 
Frequency Meter for Commercial Power 
Frequencies.’”” Mr. Knudsen was born 
March 15, 1899, and is a native of Denmark. 
He received the degree of bachelor of science 
from the University of Copenhagen and the 
State School of Randers, Denmark, in 1919. 
From 1928 to 1931 he was maintenance elec- 
trician and power station and substation 
operator for the Fraser Pulp and Paper Com- 
pany, Edmundston, New Brunswick, Can- 
ada. In 1931 he became shop radio repair 
man and designing engineer for the Robert 
Simpson Company, Toronto, Ontario, Can- 
ada, and from 1933 to 1934 designed and 
built electrical testing equipment for the 
T. Eaton Company, the Aikenhead Hardware 
Company, and the Stark Tube Company, 
all of Toronto. In 1934 he became electrical 
engineer in charge of the engineering depart- 
ment of the Stark Tube Company, and in 
1935 joined the Hickok Electrical Instru- 
ment Company as chief research engineer, 
the position which he now holds. 


W. J. Moulton-Redwood (A’20, M’35) safety 
engineer, Industrial Accident Prevention As- 
sociations, Toronto, Ontario, Canada, has 
been awarded the AIEE District 10 prize 
for best paper for 1940 for his paper ‘‘Safe- 
guarding the Human Units of Industry.” 
Born in 1893, at Hampton-on-Thames, Eng- 
land, Mr. Moulton-Redwood received his 
technical education at Battersea Polytech- 
nic School and the National Physical Labo- 
ratory. In 1912 he came to the United 
States and did engineering work on various 
bridge, telephone, and power projects. From 
1915 to 1919 he held a commission in the 
Canadian Expeditionary Force. In 1919 he 
became works engineer for the Prest-O-Lite 
National Carbon Company, Toronto, and in 
1926 became plant engineer in charge of the 
New Zealand operations of General Motors 
New Zealand, Ltd. From 1929 to 1932 he 
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was employed in the valuations department 
of Canadian National Railways, represent- 
ing the company in the United States. In 
1932 he went into private practice as valua- 
tion and consulting engineer, and in 1935 be- 
came affiliated with the Industrial Accident 
Prevention Associations as field representa- 
tive, later becoming safety engineer, 


J. H. Belknap (A’23, M’34) manager, tech- 
nical employment and training department, 
Westinghouse Electric and Manufacturing 
Company, Pittsburgh, Pa., has been elected 
president of Sigma Tau, honorary engineer- 
ing fraternity. Doctor Belknap was born 
February 17, 1892, in Corvallis, Ore., and 
received the degree of bachelor of science in 
electrical engineering from Oregon State 
College in 1912, and an honorary degree of 
doctor of engineering from Oregon State 
College in 1940. From 1912 to 1917 he was 
teaching fellow and instructor in engineering 
physics at Oregon State College, Corvallis, 
Ore., and after serving as first lieutenant in 
the field artillery of the American Expedi- 
tionary Forces from 1917 to 1919, he returned 
to Oregon State College as assistant profes- 
sor in electrical engineering. He became 
control engineer of the Westinghouse Elec- 
tric and Manufacturing Company, East 
Pittsburgh, Pa., in 1923, becoming manager 
of the control engineering department in 
1929. From 1931 to 1937 he was district 
office engineer in the Pittsburgh office of the 
company, and assumed his present position 
in 1937. 


McNeely DuBose (A’14, M’26) general man- 
ager, Saguenay Power Company, Ltd., Mon- 
treal, Quebec, Canada, has been elected presi- 
dent of the Canadian Electrical Association. 
Mr. DuBose was born January 9, 1892, in 
Asheville, N. C., and received the degrees of 
bachelor of science in electrical engineering, 
1912, from the University of South Carolina, 
and electrical engineer, 1920, from North 
Carolina State College. From 1912 to 1916 
he worked in connection with hydroelectric 
developments in the United States, Panama, 
Spain, and Canada. In 1916 he became 
assistant electrical superintendent and later 
electrical superintendent for the Tallassee 
Power Company (Badin Works of the Alumi- 
num Company of America) Badin, N. C., 
and in 1926 was transferred to the Arvida 
Works of the Aluminum Company of Can- 
ada, Ltd., Arvida, Quebec, Canada, as elec- 
trical superintendent. In 1927 he became 
general superintendent of the Duke Price 
Power Company, Ltd., Arvida, Quebec, and 
about 1935 was made general superintendent 
of the Saguenay Power Company, Ltd., 
Arvida, later becoming general manager at 
Montreal. 


Carl Whitmore (A’18) vice-president in 
charge of personnel, New York Telephone 
Company, New York, N. Y., has been made 
vice-president in charge of operations. Mr. 
Whitmore was born September 27, 1884, at 
Oakland, Calif. He became a fieldman for 
the Pacific Telephone and Telegraph Com- 
pany, San Francisco, Calif., in 1911. He 
was transferred to Portland, Ore., as toll 
engineer in 1913, and was made district 
plant engineer in Portland in 1917, division 
plant engineer in 1920, and division super- 
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intendent of plant in 1921. He became di- 
vision superintendent of installation for the 
Western Electric Company, San Francisco, 
Calif., in 1923, and was made general super- 
intendent of installation for the western 
zone, at Chicago, Ill., in 1926. He was 
transferred to New York in 1927 as general 
manager of installation. In 1935 he became 
general plant manager for the upstate area 
of the New York Telephone Company, and 
was appointed vice-president and general 
manager of the Long Island area in 1936. 
He became vice-president in charge of per- 
sonnel in 1940, 


L. M. Klauber (A’11, F’23) vice-president in 
charge of operation, San Diego Consolidated 
Gas and Electric Company, San Diego, 
Calif., has been elected vice-president and 
general manager. Mr. Klauber was born 
December 21, 1883, in San Diego, Calif., and 
received the degree of bachelor of arts from 
the Leland Stanford University department 
of electrical engineering in 1908. After two 
years in the graduate student course of the 
Westinghouse Electric and Manufacturing 
Company, East Pittsburgh, Pa., he became 
a salesman in the new business department 
of the San Diego Consolidated Gas and Elec- 
tric Company in 1911. From about 1912 to 
1914 he was engineer in charge of the record 
department of the company, and became 
superintendent of the electrical department 
in 1914. In 1918 he was made assistant 
general superintendent in charge of the gas 
and electrical departments, and in 1920 be- 
came general superintendent of the com- 
pany. About 1925 he was made vice-presi- 
dent and general superintendent, later be- 
coming vice-president in charge of opera- 
tions. 


R. D. Miller (M’32) exchange operating 
supervisor, Pacific Telephone and Telegraph 
Company, San Francisco, Calif., has been 
made assistant chief engineer for the com- 
pany. Born December 22, 1899, in Wash- 
ington, Iowa, he received the degree of bache- 
lor of science in electrical engineering from 
the University of California in 1921. He be- 
came a student engineer with the Pacific 
Telephone and Telegraph Company in 1921, 
and in 1922 was made engineer. He became 
engineer for the Southern California Tele- 
phone Company, Los Angeles, Calif.,in 1924, 
and was made fundamental plan engineer 
for the company in 1925. In 1928 he became 
plant extension engineer, and in 1930 joined 
the Pacific Telephone and Telegraph Com- 
pany as chief engineer for the Oregon area, 
Portland, Ore. He was transferred to San 
Francisco as chief engineer for the North 
California and Nevada area for the company 
about 1936, and became exchange operating 
supervisor about 1939. 


H. W. Bousman (A’25, M’36) development 
engineer, General Electric Company, Sche- 
nectady, N. Y., co-author with Walter Mikel- 
son (A’40) of the paper ‘‘Rapid-Recording 
A-C Bridge,”’ has received the AIEE District 
1 prize for the best paper for 1940. Born 
April 25, 1903, in Bowling Green, Ky., Mr. 
Bousman received the degree of bachelor of 
science in electrical engineering from the 
University of Michigan in 1924. From 1924 
to 1926 he was an apprentice with the Allis- 
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Chalmers Manufacturing Company, Mil- 
waukee, Wis., after which he was a teaching 
assistant in the department of electrical engi- 
neering of the University of Michigan, Ann 
Arbor, Mich., fora year. In 1927 he became 
a laboratory assistant in the general engi- 
neering laboratory of the General Electric 
Company, and in 1929 was made develop- 
ment engineer in the general engineering 
laboratory of the company, a position which 
he now holds. 


W. A. Leidigh, Jr. (A’30) engineer in the re- 
lay department, Portland General Electric 
Company, Portland, Ore., has been awarded 
the AIEE District 9 prize for best paper for 
1940, for his paper ‘‘Space Radio Emergency 
Trouble Dispatching Applications for the 
Public Utility.’ Mr. Leidigh was born 
November 20, 1900, in Nebraska City, Nebr. 
From 1918 to 1921 he was engaged in station 
operation and maintenance for the North- 
western Electric Company, Portland, Ore., 
and from 1921 to 1923 was wireman for 
several contractors in Portland. From 1923 
to 1926 he did test and installation work for 
the Portland Electric Power Company, and 
in 1926 became an engineer in the electrical 
laboratory of the company. About 1938 he 
became assistant in the relay engineering 
department of the Portland General Elec- 
tric Company, and in 1939 was made an 
engineer in the relay department. 


H. R. Osborne (A’37) design engineer, Fer- 
ranti Electric, Ltd., Toronto, Ontario, Can- 
ada, has been awarded the AIEE District 10 
prize for initial paper for 1940 for his paper 
“Voltage Regulators for Small and Medium 
Power Loads.”’ Born December 8, 1902, in 
St. George, Ontario, Canada, Mr. Osborne 
received the degree of bachelor of science 
from Queen’s University in 1924. In 1924 
he entered the graduate student course of 
the Westinghouse Electric and Manufac- 
turing Company, East Pittsburgh, Pa., and 
in 1925 was transferred to the design depart- 
ment of the company. From 1927 to 1929 
he was in charge of estimates and design in- 
formation in the design department. In 
1929 he entered the transformer design de- 
partment of Ferranti Electric, Ltd., and has 
been with the company since that time. 


M. W. Scheldorf (A’38) engineer, the Gen- 
eral Electric Company, Schenectady, N. Y., 
co-author with H. R. Meahl (A’87), P. C. 
Michel, and T. M. Dickinson, of the paper 
“Measurements at Radio Frequencies,’’ has 
received the AIEE District 1 prize for initial 
paper for 1940. Mr. Scheldorf was born 
February 15, 1902, in West Side, Iowa, and 
received the degree of bachelor of science in 
electrical engineering from Iowa State Col- 
lege. From 1923 to 1930 he was with the 
General Electric Company, Schenectady, 
N.Y.,as engineer. In 1930 he became an engi- 
neer for the RCA Victor Company, Camden, 
N. J., where he remained until 1935 when he 
again joined the General Electric Company. 
He has been engaged in development work 
in the general engineering laboratory of the 
company since that time. 


S. R. Case (A’41) general salesman, West- 
inghouse Electric and Manufacturing Com- 
pany, East Pittsburgh, Pa., has received the 
AIEE District 6 prize for Branch paper for 
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1940, for his paper ‘Frequency Control.” 
Mr. Case was born March 22, 1918, in Ft. 
Collins, Colo., and received the degree of 
bachelor of science in electrical engineering 
from the Colorado State College of Agricul- 
ture and Mechanical Arts in 1940. In 1940 
he entered the graduate student course of the 
Westinghouse Electric and Manufacturing 
Company, and later was transferred to the 
general sales department. He is now serving 
in the Signal Corps of the United States 
Army. 


G. D. Sheckels (A’39) student engineer, 
Puget Sound Power and Light Company, 
Seattle, Wash., has received the AIEE Dis- 
trict 9 prize for initial paper for 1940 for 
his paper ‘“‘Wind Shielding of Parallel Con- 
ductors on Distribution Lines.’’ Mr. Sheck- 
els was born January 11, 1917, in Seattle, 
Wash., and received the degree of bachelor 
of science in electrical engineering from the 
University of Washington in 1938. After 
working for a year as draftsman for the 
United States Bureau of Fisheries, Seattle, 
Wash., he did graduate work at the Massa- 
chusetts Institute of Technology, before tak- 
ing his present position with the Puget 
Sound Power and Light Company. 


H. R. Meahl (A’37) development engineer, 
General Electric Company, Schenectady, 
N. Y., co-author with P. C. Michel, M. W. 
Scheldorf (A’38), and T. M. Dickinson, of 
the paper ‘‘Measurements at Radio Fre- 
quencies,’’ has been awarded the AIEE Dis- 
trict 1 prize for initial paper for 1940. Mr. 
Meahl was born March 16, 1905, in James- 
port, Mo., and received the degree of bache- 
lor of science in electrical engineering from 
the State College of Washington. In 1927 he 
entered the research laboratory of the Gen- 
eral Electric Company, and in 1928 was 
transferred to the radio department. Since 
1928 he has been engaged in development 
work for the company. 


Walter Mikelson (A’40) development engi- 
neer, General Electric Company, Schenec- 
tady, N. Y., co-author with H. W. Bousman 
(A’25, M’36) of the paper ‘‘Rapid-Recording 
A-C Bridge,” has received the AIEE Dis- 
trict 1 prize for the best paper for 1940. Mr. 
Mikelson was born July 9, 1913, in Altoona, 
Pa., and received the degree of bachelor of 
science in engineering physics from the Uni- 
versity of Michigan. In 1934 he entered the 
student course of the General Electric Com- 
pany, Schenectady, N. Y., and in 1935 was 
transferred to the general engineering labora- 
tory, where he has since been engaged in 
developmental work. He is alsoa member of 
the Acoustical Society of America. 


H. S. Black (A’23, F’41) technical staff, sys- 
tems development department, Bell Tele- 
phone Laboratories, Inc., New York, N. Y., 
has been awarded the Wetherill medal of the 
Franklin Institute for his invention of the 
negative feedback amplifier. Mr. Black 
received the degree of bachelor of science in 
electrical engineering from Worcester Poly- 
technic Institute in 1921. From 1921 to 
1924 he was with the Western Electric 
Company, Inc., New York, N. Y., and since 
1925 he has been a member of the technical 
staff of the Bell Telephone Laboratories, 
Inc. He received the 1934 AIEE national 
prize for best paper in theory and research. 
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L. N. Robinson (A’13, F’25) consulting engi- 
neer, has been appointed assistant engineer 
of the Puget Sound Power and Light Com- 
pany, Seattle, Wash. Mr. Robinson re- 
ceived the degrees of bachelor of engineering 
Union College, 1911, and master of science, 
1917, and doctor of philosophy, 1919, from 
the University of California. From 1916 to 
1919 he was a member of the electrical engi- 
neering department at the University of 
California, Berkeley, and from 1919 to 1931 
was associated with the Stone and Webster 
organization. He went into the consulting 
engineering field, in Corning, N. Y., in 1933. 


V. J. Anderson (A’35) formerly division 
traffic inspector for the Western Union 
Telegraph Company, Chicago, Ill., has been 
made traffic manager for the company. 
Starting as a messenger boy in 1916 he held 
various positions with the company until 
1929 when he became testing and regulating 
chief at Salina, Kans. In 1929 he was 
appointed chief operator for Western Union 
Telegraph Company at St. Paul, Minn., and 
in 1934 was transferred to Omaha, Nebr., 
as division traffic engineer. He was made 
division traffic inspector for Chicago last 
year 


I. C. Blickenstaff (A’34) formerly district 
plant manager for the Chesapeake and 
Potomac Telephone Company of Virginia, 
Richmond, Va., has been appointed general 
plant supervisor for the company. He has 
been with the Chesapeake and Potomac 
Telephone Company, since 1923 serving 
first as engineering assistant in the Washing- 
ton, D. C., department of the company. In 
1929 he was made plant extensions engineer 
at Richmond, Va., and later returning to 
Washington as staff engineer. He became 
district plant manager in Richmond about 
1939. 


E. F. W. Alexanderson (A’04, F’20) con- 
sulting engineer, the General Electric Com- 
pany, Schenectady, N. Y., has received the 
Schenectady Advertising Club award, given 
annually to the local man or woman through 
whose accomplishments Schenectady has 
received unusually favorable publicity. He 
has been with the General Electric company 
since 1902. He was a pioneer in the fields 
of radio, radio telegraphy, telephony, and 
television, holds numerous patents, and is 
the author of several technical papers. He 
is also a member of the American Institute 
of Radio Engineers. 


F. L. Lawton (A’25, M’36) formerly chief 
engineer for the Saguenay Power Company, 
Ltd., Arvida, Que., Canada, has been ap- 
pointed assistant chief engineer of the 
Aluminum Company of Canada, Ltd., Mon- 
treal, Que. He was with the General Elec- 
tric Company, Schenectady, N. Y., 1924-26, 
and with the Quebec Development Com- 
pany 1926-30. He joined the Duke-Price 
Power Company, Ltd. (later Saguenay 
Power Company, Ltd.) as electrical engi- 
neer in 1930 and became chief engineer in 
1938. 


J. B. Smith (A’94, M’26) vice-president and 
general manager, Public Service Company 
of New Hampshire, Manchester, N. H., has 
retired from the general managership but 
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will continue as vice-president. He has 
been general manager of the Public Service 
Company and its predecessors since 1896, 
and vice-president since 1905, A. R. Schil- 
ler (A’20, M’27) operating vice-president of 
the company, has been named general man- 
ager. He has been with the company since 
1924, and has been operating vice-president 
since 1927. 


H. T. Marcy (Enrolled Student) Massachu- 
setts Institute of Technology, Cambridge, 
Mass., has been awarded honorable mention 
in the AIEE District 1 prize award for 
- Branch paper for 1940, for his paper ‘‘Meas- 
- urement of the Quadrature Synchronous Re- 
—actance Using Negative Field Excitation.” 
_ Mr. Marcy was born September 14, 1918, in 
_ Rochester, N. Y., and received the degrees 
_ of bachelor of science in electrical engineer- 
ing, 1940, and master of science, 1941, from 
the Massachusetts Institute of Technology. 


_E. B. Fitzgerald (A’26, M’31) formerly elec- 
trical engineer with the American Car and 
Foundry Company, Berwick, Pa., is now 
section engineer in the transportation engi- 
neering department of the Westinghouse 
Electric and Manufacturing Company, East 
Pittsburgh, Pa. He is currently chairman 
of the committee on land transportation, 
and has been active on many other Institute 
committees. A biographical sketch of him 
appeared in the November 1940 issue. 


G. L. Hollingsworth (Enrolled Student) 
Oregon State College, Corvallis, Ore., has 
been awarded the AIEE District 9 prize for 
Branch paper for 1940, for his paper ‘‘An 
Electronic Voltage Regulator.’’ Born De- 
cember 18, 1918, in Chicago, Ill., Mr. Holl- 
ingsworth received the degrees of bachelor of 
science in electrical engineering, 1940, and 
master of science in electrical engineering, 
1941, from Oregon State College. 


T. F. C. Muchmore (Enrolled Student) Cor- 
nell University, Ithaca, N. Y., has received 
the AIEE District 1 prize for Branch paper 
for 1940, for his paper “‘A Study of Fluores- 
cent Lamps.” Mr. Muchmore was born 
October 9, 1918, at Ithaca, N. Y., and re- 
ceived the degrees of bachelor of arts, 1939, 
and bachelor of electrical engineering, 1941, 
from Cornell University. 


R. D. Brewer (A’37) foreman of electrical 
construction for the Ford Motor Company, 
Dearborn, Mich., has been sent by the com- 
pany to the Consolidated Aircraft Com- 
pany, San Diego, Calif., to study electrical 
work involved in aircraft production. He 
has been with the Ford Motor Company 
since 1935. 


C. L. Proctor (A’08) president and general 
manager of the Toledo Edison Company, 
Toledo, Ohio, has been awarded a life mem- 
bership in the National Association of Fore- 
men, for his activity in advising, promoting, 
and assisting the association in its educa- 
tional activities. 


H. B. Wolf (A’26, M’37) maintenance de- 
partment, Duke Power Company, Char- 
lotte, N. C., has been appointed superin- 
tendent of maintenance for the company. 
He has been with the Duke Power Company 
and its predecessor, the Southern Power 
Company, since 1916. 


Aucust 1941 


Frank Walsh (A’26, M’30) formerly north- 
west division manager, Puget Sound Power 
and Light Company, Bellingham, Wash., 
has been transferred to the managership of 
the central division of the company, with 
headquarters at Seattle, Wash. He has 
been with the company since 1912. 


J. O. Coleman (A’23, M’29) formerly an 
engineer with the Edison Electric Institute, 
New York, N. Y., has joined the Stone and 
Webster Engineering Corporation. He has 
been connected with the Edison Electric 
Institute and its predecessor, the National 
Electric Light Association, since 1926. 


T. H. Hansen, Jr. (A’38) assistant d-c de- 
signer, Electro Dynamic Works, Electric 
Boat Company, Bayonne, N. J., has been 
assigned to active duty in the instruments 
section of the bureau of aeronautics, Navy 
Department, Washington, D. C. 


F. J. Gago (A’37) formerly senior engineering 
draftsman for the United States Bureau of 
Reclamation, El Paso, Tex., has taken a posi- 
tion with the Federal Power Commission, 
Washington, D. C., as junior electrical 
engineer. 


Joseph Slepian (A’17, F’27) associate director 
of research, research laboratories, Westing- 
house Electric and Manufacturing Company, 
East Pittsburgh, Pa., has been elected a mem- 
ber of the National Academy of Sciences. 


G. C. Tenney (A’35) editor, Electrical West, 
McGraw-Hill Company of California, San 
Francisco, Calif., has been elected second 
vice-president of the Ben Franklin Electric 
Club of Northern California, for the year 
beginning April 1, 1941. 


H. S. Doolittle (M’35) formerly electrical 
superintendent for Consolidated Builders, 
Inc., Mason City, Wash., is now electrical 
superintendent for the Todd-California 
Shipbuilding Corporation, Richmond, Calif. 


H. R. Arnold (A’35) formerly design engi- 
neer with the Westinghouse Electric and 
Manufacturing Company, Sharon, Pa., has 
been appointed a civilian employee in the 
Navy Department, Washington, D. C. 


P. P. Ash (A’22, M’27) chief signal drafts- 
man of the Louisville and Nashville Rail- 
road Company, Louisville, Ky., has been 
appointed assistant signal engineer. He has 
been with the company since 1918. 


K. B. McEachron (A’14, F’37) research and 
high-voltage engineer, General Electric 
Company, Pittsfield, Mass., has received 
the honorary degree of doctor of science from 
Purdue University. 


C. C. Snyder (A’15, M’29) power sales ex- 
ecutive, Los Angeles Bureau of Power and 
Light, Los Angeles, Calif., has been ap- 
pointed business agent for the company. 
He has been with the company since 1922. 


W. C. Wagner (A’06, F’41) general super- 
intendent, meter division, Philadelphia 
Electric Company, Philadelphia, Pa., has 
been elected a director of the National Fire 
Protection Association. 


W. T. Sumerlin (A’40) formerly engineer 
with the Hollywood Transformer Company, 
Hollywood, Calif., has become radio engi- 
neer with the Hughes Aircraft Company, 
Glendale, Calif. 


Institute Activities 


J. J. Shoemaker (A’15, M’20) formerly with 
the Detroit Edison Company, Detroit, 
Mich., has joined the engineering staff of 
the Construction Quartermaster Depart- 
ment at Washington, D. C. 


Karr Parker (A’14, M’24) president of the 
Buffalo Electric Company, Buffalo, N. Y., 
has been elected president of the Buffalo 
Chamber of Commerce. 


‘R. C. Wenz (A’35) formerly assistant pur- 


chasing agent, the Philadelphia Company, 
Pittsburgh, Pa., has been named assistant 
general purchasing agent for the company. 


Olitmary a | 


Guy Austin Barker (A’41) manager of the 
public utility and electrical products depart- 
ments of the Johns-Manville Corporation, 
New York, N. Y., died June 18, 1941. Born 
February 22, 1891, in Palmer, Nebraska, he 
received the degree of bachelor of science in 
mechanical engineering from the University 
of California in 1914. From 1914 to 1917 
he was an engineer for the Pacific Gas and 
Electric Company, San Francisco, Calif., 
and in 1917 joined the United States Army, 
serving with the coast artillery corps as first 
lieutenant and captain, until 1919. After 
returning to the Pacific Gas and Electric 
Company as test engineer for a short time, 
he became chief engineer for the Central 
Teresa Sugar Company, Cerba Hueca, 
Oriento, Cuba. In 1921 he joined the Johns- 
Manville Corporation, San Francisco, Calif,, 
as sales engineer, and from 1922 to 1924 was 
chief mechanical engineer for the Industrial 
Accident Commission of the State of Cali- 
fornia Department of Safety. In 1924 he 
joined the Johns-Manville Corporation, as 
sales engineer for the San Francisco branch 
of the company. In 1925 he became man- 
ager of the electrical and public utility de- 
partment of the Pacific division, and in 
1931 was made manager of the power prod- 
ucts department of the western division, 
Chicago, Ill. In 1982 he became manager of 
the power products department for the 
Chicago district, Chicago, Ill., and in 1933 
was made manager of the electrical products 
section of the power products department of 
the entire company. He was appointed 
manager of the company’s public utility and 
electrical departments last April. He was 
also a member of Sigma Xi and Tau Beta 
ier, 


Carl Edward Magnusson (A’05, M’07, F’13) 
professor of electrical engineering and direc- 
tor of the engineering experiment station at 
the University of Washington, Seattle, 
Wash., died July 10, 1941. Dr. Magnusson 
was born September 29, 1872, at Harris, 
Minn. He received the degrees of bachelor 
of electrical engineering, 1896, master of 
science, 1897, and electrical engineer, 1905, 
from the University of Minnesota; and 
that of doctor of philosophy from the 
University of Wisconsin, in 1900. From 
1901 to 1903 he was professor of physics at 
the University of New Mexico, Albuquerque, 
N. M., and in 1903 became professor of 
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physics and electrical engineering at the 
New Mexico School of Mines. He joined 
the faculty of the University of Washington 
in 1904, as associate professor of electrical 
engineering, and became professor of elec- 
trical engineering and head of that depart- 
ment in 1906. He was made director of the 
engineering experiment station at the Uni- 
versity of Washington in 1917. He had 
been technical adviser and chairman of the 
Power Markets Commission of the Wash- 


ington State Planning Council since 1934. 


He was chairman of the Seattle Section, 
AIEE, 1906-08 and 1915-17. He was also 
a member of the American Physical Society, 
the American Association for the Advance- 
ment of Science, the American Society of 
Civil Engineers, the Society of American 
Military Engineers, the American Mathe- 
matical Society, the Society for the Promo- 
tion of Engineering Education, and the 
American Association of University Profes- 
sors. He was the author of ‘Alternating 
Currents’ (1916), ‘Electric Transients’’ 
(1922), and “Direct Currents’ (1929), and 
of numerous technical articles. 
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Recommended for Transfer 


The board of examiners, at its meeting on July 
10, 1941, recommended the following members for 
transfer to the grade of membership indicated. 
Any objection to these transfers should be filed at 
once with the national secretary. 


To Grade of Fellow 


Esterline, J. W., chairman of the board, The Ester- 
line-Angus Company, Inc., Indianapolis, Ind. 

Evans, L., chief consulting electrical engineer, 
Tennessee Valley Authority, Chattanooga, 
Tenn. 

Robison, A., chief engineer, Public Utilities Com- 
mission of Ohio, Columbus, Ohio. 

Shoemaker, R. W., consulting engineer, Chase 
Brass and Copper Company, Waterbury, 
Conn. 

Starr, E. C., professor of electrical engineering, 
Oregon State College, Corvallis, Ore. 


5 to Grade of Fellow 
To Grade of Member 


Auld, J. R., electrical engineer, Defense Industries 
Ltd., Montreal, Quebec, Canada. 

Coffin, Leroy, electrical engineer, Bureau of Ships, 
Navy Department, Washington, D. C. 

Conrad, L. L., supervisor, test department labora- 
tory, Southern California Edison Company, 
Ltd., Alhambra, Calif. 

Cowan, S., assistant electrical engineer, Under- 
writers Laboratories, Inc., Chicago, III. 

Dean, J. E., electrical engineer, Detroit Edison 
Company, Detroit, Mich. 

Dibble, C. H., electrical designer, Corning Glass 
Works, Corning, N. Y. 

Dovjikov, Alexander, engineer, Bonneville Power 
Administration, Portland, Ore. 

Gray, D. C., electrical engineer, American Hoist 
and Derrick Company, St. Paul, Minn. 

Harder, E. L., central station engineer, Westing- 
house Electric and Manufacturing Company, 
East Pittsburgh, Pa. 

Hooper, J. A., superintendent of plants, North- 
western Electric Company, Portland, Ore. 
Jessop, R. A., engineer, American Telephone and 

Telegraph Company, Chicago, Ill. 
Kilby, H. S., president and general manager, Kan- 
sas Power Company, Great Bend, Kansas. 
Lee, Marvin, chief engineer, Burndy Engineering 
Company, Inc., New York, N. Y. 

Lovell, J. W., electrical engineer, Collyer Insulated 
Wire Company, Pawtucket, R. I. 

Miller, C. J., development engineer, Ohio Brass 
Company, Barberton, Ohio. 

Osterbrock, W. C., professor of electrical engineer- 
ing, University of Cincinnati, Cincinnati, Ohio. 

Peralta-Esquivel, A., director general of public 
works, Republic of Costa Rica, San Jose, Costa 
Rica. 

Pingree, G. N., transformer specialist, General 
Electric Company, Dallas, Tex. 

Rathbun, J. M., engineer, Bonneville Power Ad- 
ministration, Portland, Ore. 

Rauth, A. W., superintendent, Consumers Power 
Company, Jackson, Mich. 
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Riebe, F. A., associate engineer, Bonneville Power 
Administration, Portland, Ore. ‘ 

Stoller, F. E., superintendent, construction costs 
department, Cleveland Electric Illuminating 
Company, Cleveland, Ohio. ; 

Sullivan, F. J., division plant superintendent, 
Michigan Bell Telephone Company, Saginaw, 
Mich. 

Valentine, C. E., section engineer, Westinghouse 
Electric and Manufacturing Company, East 
Pittsburgh, Pa. 

Warren, C. O., sales engineer, Westinghouse Elec- 
tric Supply Company, Columbia, S. C. 

Wessells, W. T., electrical engineer, Franklin Elec- 
tric Company, Philadelphia, Pa. 

Wing, A. H., instructor, College of the City of New 
York, New York, N. Y. M 

Withers, E. J., captain, 16th Engineering Batallion, 
Fort Knox, Ky. 


28 to Grade of Member 


Applications for Election 


Applications have been received at headquarters 
from the following candidates for election to mem- 
bership in the Institute. Names of applicants in 
the United States and Canada are arranged by 
geographical Districts. If the applicant has ap- 
plied for direct admission to a grade higher than 
Associate, the grade follows immediately after the 
name. Any member objecting to the election of 
any of these candidates should so inform the na- 
tional secretary before August 31, 1941, or October 
31, 1941 if the applicant resides outside of the 
United States or Canada. 


United States and Canada 


1. NortH EASTERN 


Bloomsburg, R. A. (Member), Niagara Hudson 
Power System, Albany, N. Y. 

Griffin, R. K., Thomson-Gibb Electric. Welding 
Company, Lynn, Mass. 

Horton, E. G., Westinghouse Electric and Manu- 
facturing Company, New Haven, Conn. 

Westcott, V. C., Raytheon Manufacturing Com- 
pany, Waltham, Mass. 


2. MrppLe EASTERN 


Appleby, C. D., Superintendent of Electric Power 
for Mayor and Council, Middletown, Del. 
Barnett, W. G., 10th Chemical Company, Edge- 
wood Arsenal, Md. 

Brown, G. H. (Member), RCA Manufacturing 
Company, Incorporated, Camden, N. J. 

Crandall, F. W. (Member), United States War 
Department, Washington, D. C. 

Fairman, F. E., Jr. (Member, re-election), General 
Electric Company, Philadelphia, Pa. 

Jiminez, M. L., Rural Electrification Administra- 
tion, Washington, D. C. 

Keefer, G. E. (Member), Rural Electrification Ad- 
ministration, Washington, D. C. 

Mickley, A. S., Philadelphia Electric Company, 
Philadelphia, Pa.’ 

Oletjen, W. (Member), Rural Electrification 
Administration, Washington, D. C. 

Park, J. H., National Bureau of Standards, Wash- 
ington, D.C. 

Specht, T., Westinghouse Electric and Manufac- 
turing Company, Sharon, Pa. 

Wall, R. B., General Electric Company, Philadel- 
phia, Pa. 

Werth, J. R. (Member, re-election), Rural Electri- 
fication Administration, Washington, D. C. 


3. New Yorx City 


Adkins, E. M., Jersey Central Power and Light 
Company, Allenhurst, N. J. 

Betts, C. L., Jr., Westchester Lighting Company, 
Mount Vernon, N. Y. 

Bosworth, D. W., J. G. White Engineering Com- 
pany, New York, N. Y. 

Cairns, R. E., E. J. Cheney and Company, New 
NiorkNiee 

Coles, F. A. (Member), Bell Telephone Laborato- 
ries, Inc., New York, N. Y. 

Crosby, M. G. (Member), RCA Communications, 
Inc., Riverhead, N. Y. 

Dempsey, J. J., Consolidated Edison Company of 
New York, Inc., New York, N. Y. 

Dunlaevy, E. P., Phelps Dodge Copper Products 
Corporation, New York, N. Y. 

Gatewood, A. R. (Member), American Bureau of 
Shipping, New York, N. Y. 

Mins, L. E., Dryden Press, New York, N. Y. 

Neitzert, C., Stevens Institute of Technology, 
Hoboken, N. J. 


4. SouTHERN 


Cross, M. A., Jr., Virginia Electric and Power Com- 
_ pany, Richmond. 
Shipley, E. D., University of Tennessee, Knoxville. 


5. GRBrAT LAKES 


Cline, T. H. (Member), Rutenber Electric Com- 
_pany, Marion, Ind. 
Ebling, W. J., Commonwealth Edison Company, 


Chicago, Ill. 
ds Sere W., Cutler-Hammer, Inc., Milwaukee, 
is. 


Shackton, W. H., Allen Bradley Company, Mil- 
waukee, Wis. 


Institute Activities 


Smedley, G. B., Commonwealth Edison Company, 
Pekin, Ill. 


6. NortTH CENTRAL 

Simpson, J. A., C. H. Simpson and Son, Cheyenne, 
Wyo. 

7. SoutH WEST : 

Bresenham, J. J., Jr., North American Aircraft, 
Dallas, Tex. 

Jewell, L. R., Jr., Southwestern Bell Telephone 
Company, Wichita, Kans, i 

Norton, R. L. (Member), General Electric Supply 
Corporation, Houston, Tex. | 

Phelan, J. J., Moloney Electric Company, St. 
Louis, Mo. 


8. Pacrric 

Rosenstein, A. B., Consolidated Aircraft Corpora- 
tion, San Diego, Calif. 

Waltz, K. R., Douglas Aircraft Company, Inc., 
Long Beach, Calif. 


9. NortH WEST 

Denny, H. M., The Okonite Company, Seattle, 
Wash. 

Holly, F. M., State Water Conservation Board, 
Helena, Mont. . 

Lorimer, J. L., General Electric Company, Butte, 


Mont. 

Martin, E. G., Marine Electric Company, Portland, 
Ore. 

McDonough, R. E., Montana Power Company, 
Butte. 

Riley, E. J., Graybar Electric Company, Inc., 
Butte, Mont. 


Trebby, F. J., Gonzaga University, Spokane, Wash. 
Watts, K. L., Weyerhaeuser Timber Company, 
Everett, Wash. 


10. CANADA 

Inglis, J. G. (Member), Toronto Transportation 
Commission, Toronto, Ont. 

Stevens, W. L. (Member), 75 Eighth Street, New 
Westminster, B. C. 


Total, United States and Canada, 52 


Elsewhere 


Adorjan, P. (Member), Rediffusion Limited, 
London, W.C. 2, England. 

Allen, C. A., Panama Canal, Diablo Heights, Canal 
Zone. 

Pritchett, J. D. (Member), Panama Canal, Diablo 
Heights, Canal Zone. 

Sennitt, A. V., Shanghai Power Company, Shang- 
hai, China. 

Stevenson, G. L. (Member), Messrs. Huttenbachs 
Limited, Penang S.S. Malaya. 

Tama, M., Moehrlistrasse 119, Zurich, Switzer- 
land. 


Total, elsewhere, 6 


Addresses Wanted 


A list of members whose mail has been returned 
by the postal authorities is given below, with the 
addresses as they now appear on the Institute 
record. Any member knowing of corrections to 
these addresses will kindly communicate them at 
once to the office of the secretary at 33 West 39th 
St., New York, N. Y. 


Bedford, P. L., 625 W. Arlington St., Chicago, Ill. 

Bluethental, Herbert, Jr., 902 Concord Ave., Wil- 
mington, Del. <= 

Brewau Chale: A., 14631 Valerio St., Van Nuys, 

alif. 

Browning, Robert Lee, Jr., c/o Continental Oil Co., 
Conroe, Texas. 

Cary, William Frank, General Delivery, Oklahoma 

_ City, Okla. 
Clinchard, W. C., Jr., Fajardo Sugar Co., Fajardo, 


Cohen, LeRoy Daniel, 770 Meridian St., Florence, 

a. 

Duseobury. Charles, 6744 Penna Ave., Pittsburgh, 
a 


Geltz, Frank, 245 Market St., San Francisco, Calif. 

Gould, John P., 2707 S. 59th Court, Cicero, Il. 

Shes E., 2619-25 Santa Fe Ave., Los Angeles, 

alt, 

Hickey, Frank W., Jr., 750 Taylor St., San Fran- 
cisco, Calif. 

Hurd, Clinton T., Box 178, Seattle, Wash. 

Jones, Thomas Barton, Jr., Commonwealth and 
Southern Corp., Jackson, Mich. 

Kayla, srubin Robert, 930 Lenox Road, Brooklyn, 


Lancaster, Eugene L., Jr., 646 N. Congress, Jack- 


son, Miss. 
Martie? Joseph D., 550 Florence Ave., Downey, 
alif. 


Radcliffe, J. H., 334 Reid St., Peterboro, Ont., Can. 

Romero, Robert F., 3200—13th St., N.W., Wash- 
ing, Dic, 

Schwarz, Donald William, 115 Lincoln Ave. 

_ Endicott, N. Y. d 

ae ee E., 816 Leland Ave., South Bend, 
nd. 

Swan, Harry C., 586 Shoop Ave., Dayton, Ohio. 

Wood, Frank Preuit, Dallas Power and Light Co. 
Dallas, Texas. ; 


23 Addresses Wanted 
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Of ae Imteres! 


The Generator of National Defense 


| 


} 


_ Adescription of the nature and functioning of the National Roster of 
Scientific and Specialized Personnel, furnished through the courtesy of 
Doctor James C. O'Brien, executive officer of the Roster. Along with 
others, AIEE is actively co-operating in the development of the Roster. 


The National Roster of Scientific and 
Specialized Personnel is rapidly becoming 
the generator of the Defense Program of the 
nation. Through this agency is furnished 
much of the scientific brain power that drives 
the machinery of Defense preparation. No 
longer need there be short circuits caused by 
lack of specialized individuals to handle in- 
tricate problems, which in the past have 
brought many government programs to a 
virtual stopping point while a search, lasting 
perhaps weeks, was instituted for some in- 
dividual with the skill necessary to carry the 
program past a bottleneck. 

Profiting by the mistakes of the past, the 
Executive Office of the President, in August 
of 1940, assigned to the National Resources 
Planning Board and the United States Civil 
Service Commission the responsibility of 
jointly administering a program to be known 
as the National Roster of Scientific and 
Specialized Personnel. Doctor Leonard Car- 
michael, president of Tufts College, and 
James C. O’Brien, promotion officer for the 
Federal Civil Service, were appointed direc- 
tor and executive officer, respectively, of the 
program and were charged with its operation. 

The officers of the National Roster recog- 
nized at the outset that it would be necessary 
to obtain the co-operation of the various 
scientific and professional societies if their 
undertaking was to be successful. The so- 
cieties, in turn, upon being contacted, co- 
operated to the fullest extent. Not only did 
they furnish the mailing lists of their mem- 
berships but, where it was possible to do so, 
addressed envelopes to their members in 
order that the Roster might be relieved of 
this expense. The envelopes were used to 
distribute the questionnaires and technical 
check lists used in the surveys of the 51 fields 
so far included in the National Roster. 

This does not mean that the National Ros- 
ter has included in its lists only those persons 
who are members of national societies. Mail- 
ing lists were secured also from numerous 
other sources, such as subscription lists to 
technical journals, directories of specialists 
in various fields, and similar lists. One of 
the most successful means by which non- 
members of societies have been contacted 
has been through word-of-mouth advertis- 
ing, whereby one individual receiving his 
questionnaire informs his associates, who, in 
turn, have requested a questionnaire so that 
they, too, might be included in this central 
register of the brains of the nation. If, for 
some reason, any person has not yet been 
included in this register, he may secure a 
questionnaire immediately, by writing to the 
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National Roster of Scientific and Specialized 
Personnel, Washington, D. C., and stating 
his field of specialization. 

To obtain information concerning the in- 
dividual, as well as his technical skills, it was 
necessary to design two separate and distinct 
forms, which became known as the ques- 
tionnaire and the technical check list. The 
questionnaire, designed to obtain such per- 
sonal information as age, residence, skill in 
foreign languages, military connections, if 
any, federal service, if any, avocation, three 
most significant positions held, articles pub- 
lished, research engaged on, and similar 
items, has been used in each field surveyed. 
The “‘technical check list,’’? broke down the 
various specialties in the fields being sur- 
veyed to the point where it was possible for 
the individual to select, with the minimum 
of effort, the five branches in which he was 
most proficient. Consequently, a new check 
list had to be designed for each field sur- 
veyed. To date, there are 51 such check 
lists. In designing these, it was necessary to 
obtain the co-operation of the various socie- 
ties and the leading individuals in these 
fields. Without the help of such individuals 
as Doctor John S. Nicholas, Yale; Doctor 
Vannevar Bush, Massachusetts Institute of 
Technology; Doctor Harlow Shapley, Har- 
vard; Doctor John Furia, American Man- 
agement Association; Doctor L. P. Eisen- 
hart, Princeton; Doctor Lewis Weed, Johns 
Hopkins Medical College; Doctor Waldo G. 
Leland, American Council of Learned Socie- 
ties; and numerous others, 200 in all, this 
phase of the program could never have been 
accomplished, and the National Roster 
would have short-circuitedand brokendown. 
Any one who has seen the concise manner in 
which these technical check lists present the 
breakdown of the various fields will appre- 
ciate the tremendous job which has been ac- 
complished by the National Roster and its 
co-operating agencies and individuals. 

This central register of scientific and 
specialized personnel now contains the 
names of 175,000 individuals, representing 
425,000 specialties now available, and in the 
near future will represent 775,000 specialties. 
These figures might appear inflated, but the 
explanation is very simple. 

The Roster, for efficiency and speed, uses 
machines up to the point where a qualitative 
analysis of the individual’s skill becomes 
necessary. In order to use machines in the 
selection process, it was first necessary to de- 
vise and assign a code number for each item 
on the technical check list. These codes, de- 
vised by the administrative staff of the Ros- 
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ter, are then punched on cards which, at 
present, give the three fields in which the in- 
dividual has specialized. This is to be ex- 
panded to five fields as soon as time permits, 
These five fields are designated by the in- 
dividual, at the time he submits his ques- 
tionnaire, as the fields in which he has the 
greatest competence. Many individuals are 
competent in more than five fields as broken 
down by the technical check lists. For in- 
stance, an electrical engineer may have a 
broad knowledge of the entire field of elec- 
tricity, but in designating his five fields of 
greatest competency, he may limit himself 
to insulating materials, signal systems, 
phototransmission by wire, transmitters, and 
receivers. When his questionnaire is received 
if he has designated his competencies in the 
above order, machine cards will be punched 
for his first three in that order, and the re- 
maining two will be punched at a later date 
as soon as time permits. This procedure, 
therefore, allows for a wider selection of 
competencies than would be possible if only 
the individual’s name were listed and not 
his special qualifications. 

To give the reader a complete picture of 
the National Roster’s operation, ahypotheti- 
cal case follows. 

John Doe, an electrical engineer, was em- 
ployed by the Kay Electric Company to 
supervise electrical substation construction 
and design electrical distribution systems. 
John’s father had at one time owned a sugar 
plantation in Puerto Rico, and the first 14 
years of John’s life had been spent there, 
where he learned to speak Spanish as well as 
he spoke English. 

As a member of the AIEE, John recently 
received a questionnaire and a technical 
check list for electrical engineering from the 
National Roster of Scientific and Specialized 
Personnel. He decided he would like to have 
his qualifications listed with the Roster, not 
only because he would be willing to help 
should the nation have need of his services, 
but also because he desired to be listed in 
this central register of the specialists of the 
country. He submitted his questionnaire 
and technical check list and probably 
promptly forgot about it. 

The questionnaire, when received in the 
Washington office of the National Roster 
was immediately logged; that is, an alpha- 
numeric number was assigned to it and the 
questionnaire was henceforth known by the 
number and not by John Doe’sname. This 
alpha-numeric system has been designed to 
accommodate 10,000,000 names without 
duplication. 

After logging, his questionnaire was sent 
to the clerical coding unit, where general 
census information is coded, and then to the 
scientific coding section in order that the 
fields of specialization could be coded. Be- 
cause of the specialized nature of this work, 
it is necessary that the scientific coder be 
carefully trained prior to being assigned to 
duty. This coding is done on a special form 
which is forwarded to the machine unit 
where the information is punched on five 
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cards, one each for the individual’s name and 
address, his three fields of specialization, and 
an index card. 

After John Doe’s cards were punched, his 
questionnaire was placed in the file where it 
remains until his name is certified to a 
Federal agency requesting a person of his 
qualifications. 

Several weeks after this, the National Ros- 
ter received a request from the War Depart- 
ment for an electrical engineer who spoke 
Spanish and preferably had a knowledge of 
Puerto Rico. The request was forwarded to 
the machine unit, where a sorting machine 
was wired to select electrical engineers with 
these qualifications. The machine selected 
42. cards which were then run through a 
tabulating machine which listed the alpha- 
numeric numbers of the cards selected. (It 
is also possible to list the name, address, age, 
etec., if needed.) This list was then sent to 
the file room, where the questionnaires for 
the 42 individuals were removed from the 
files and forwarded to the certification unit 
for qualitative analysis. The certification 
division, after a qualitative review, selected 
the name of 10 individuals to be certified to 
the War Department. The remaining 32 
names may have been rejected for various 
reasons, one of which may have been that the 
individuals were already employed in posi- 
tions where they would be of more value to 
the defense program than if they were to fill 
the position open in the War Department. 

The questionnaires of the 10 individuals 
selected for certification were forwarded to 
the War Department, where the appointing 
officer selected the 4 persons whose qualifica- 
tions met most nearly the specifications of 
the position. 

Telegrams were dispatched to these 4 in- 
dividuals, asking them if they were available 
for appointment to a position involving the 
installation of a substation at the air base 
being erected in Puerto Rico. Two individu- 
als replied that because of family respon- 
sibilities they could not accept the position. 
The remaining 2 individuals signified their 
availability for appointment. The War De- 
partment then reviewed the questionnaires 
of these individuals and selected one for the 
position. Travel authorization was im- 
mediately wired John Doe, who was selected, 
and he is now engaged in constructing the 
substation at the air base in Puerto Rico. 
Not only is he serving his country, but he is 
doing so in his chosen field and at a good 
salary. 

It was necessary to use a hypothetical case 
as an illustration because of the confidential 
nature of a number of the cases handled 
by the Roster. However, this case is typical 
of the everyday function of the Roster. 

The figures for the number of electrical 
engineers contacted and included in the Na- 
tional Roster are especially interesting, as 
they are a good example of the response re- 
ceived by the Roster to its questionnaire. 
As of June 30, 1941, 17,761 questionnaires 
had been mailed to individuals and 9,500 re- 
plies had been received. The wide variance 
in these figures has been caused to a great 
extent by a number of these individuals be- 
ing registered in the Roster as radio engi- 
neers, which field the individual designated 
as his specialty rather than electrical engi- 
neering. This is true in other closely related 
fields included in the Roster. 

To date, the National Roster has certified 
30,000 names to various agencies engaged in 
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preparing for the defense of the nation. This 


does not mean that there was a need for 


30,000 individuals; on the contrary, there 
were many less positions. However, as this 
register is a voluntary listing of individuals, 
this great number of certifications has been 
made to compensate for the anticipated non- 
availability of a large number of individuals 
because of personal reasons, or because they 
are now employed in essential positions in 
private enterprise or governmental agencies. 

Because of this central register of scien- 
tific and specialized personnel, it is possible 
for the defense agencies to procure needed 
individuals in the shortest possible time, few 
requests requiring more than 24 hours before 
certification is made to the various agencies. 
Those agencies which have availed them- 
selves of the facilities of the Roster have been 
high in their praise of its efficiency. Through 
the Roster they not only have secured 
individuals for full-time positions, but have 
obtained the services of many scientific 
leaders to serve as consultants. A number of 
the individuals listed with the Roster are not 
available for full-time service, but have signi- 
fied their willingness to serve as consultants 
for short periods should their services be 
needed. 

The purpose of the Roster is twofold; 
first, to secure the needed individuals for 
defense agencies, and secondly, to conserve 
the brain power of the nation. Through the 
use of the Roster, it has been possible to 
eliminate many errors of misassignment 
which have occurred in the past. It has also 
been possible to eliminate the waste of brain 
power which has so often been caused by the 
individual himself when in the past he has 
dropped valuable private research in order 
to accept a governmental position when he 
believed it his duty to do so. Through the 
Roster, this waste has been curtailed by not 
certifying the names of these individuals to 
the agencies requesting personnel if there 
were other individuals of similar qualifica- 
tions available who were not so engaged in 
essential private research or employment. 

The National Roster is now lending all of 
its facilities to the Defense Program of the 
nation, but the possibilities which lie before 
a central register of this kind in normal times 
are important. It could be used by institu- 
tions engaged in research problems, by edu- 
cational institutions, by agencies such as the 
Red Cross, should such emergencies as flood, 
earthquake, or epidemic develop. From this 
one central register, within 24 hours, skilled 
persons could be obtained to handle nearly 
any situation or emergency. 

This is a picture of the generator of the 
Defense Program, but even a generator 
needs power to generate power in turn, and 
the individual specialist drives this genera- 
tor. Therefore, it is again urged that every 
citizen having scientific or professional skills, 
who has not received a questionnaire, write 
to the National Roster of Scientific and 
Specialized Personnel, Washington, D. C., 
specifying his professional field, in order that 
he may receive a questionnaire and his 
generator may continue to send its current of 
brain power where it is most needed. 


Positions to Be Filled Through 
Civil Service Examination 


Notice of the following positions, which 
will be filled through civil service examina- 
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tions, is published here as a service to mem- 
bers of the Institute. Application forms 
and full information as to requirements for 
examinations may be obtained from the 
secretary of the Board of United States 
Civil Service Examiners at any first- or 
second-class post office, or from the United 
States Civil Service Commission, Washing- 
ton, D. C. Applications will be accepted 
until further notice. 


Assistant Instructors, Air Corps Technical Schools, 
United States Army Air Corps. $2,600 a year; 
also Junior Instructor, $2,000; and Student Instruc- 
tor, $1,620. Opportunities for advancement are 
excellent. Within thirty days after appointment 
persons may be promoted to a higher grade, up to 
a maximum of $3,800 a year. For the Assistant 
and Junior Instructor grades, persons may qualify 
in the following optional branches: Aircraft Car- 
buretion Systems, Aircraft Engines, Aircraft 
Hydraulic Systems, Aircraft Instruments, Aircraft 
Mechanies, Aircraft Propellers, Aircraft Electric 
Systems, Aircraft Sheet Metal Work, Aircraft 
Welding, Machinist, Parachutes, Vocational Train- 
ing, Radio Operating, and Radio Engineering. 
Assistant and Junior Instructors will teach officers 
and enlisted men of the Army in the optional sub- 
jects indicated. 


Applicants for the Assistant and Junior Instructor 
grades must show that they have completed at least 
14 units of high-school study. Except for certain 
substitution of college study, applicants must have 
had at least 4 years of training or experience which 
gave them both a practical and theoretical knowl- 
edge of the particular option in which they are 
making application, which must have included at 
least 6 months of instructional or supervisory ex- 
perience in the particular option. In lieu of this 
experience, a bachelor’s degree in aeronautical 
engineering from a recognized private or vocational 
school will be accepted; or for each year of the ex- 
perience lacking, appropriate college study may be 
used. 

Applicants for the Student Instructor grade must 
have had either.4 years of prescribed experience in 
one of the optional branches or specified college work 
in a vocational trade, engineering, applied science, 
or physics. Student Instructors will pursue pre- 
scribed courses of training and upon successful 
completion of them, may be promoted to Junior 
Instructors, and later, to a higher grade. 


O:rher Soctaiee @ 


ASTM Announces 1941-42 Officers 


Officers of the American Society for Test- 
ing Materials for 1941-42, announced at the 
44th annual meeting of the society, Chicago, ~ 
Ill., June 23-27, 1941, are as follows: 


President: G. E. F. Lundell, chief, chemistry divi- 
sion, National Bureau of Standards, Washington, 
De Ce 


Vice-President: Dean Harvey, materials engineer, 
engineering laboratories and standards department, 
Westinghouse Electric and Manufacturing Com- 
pany, East Pittsburgh, Pa. 


Members of executive committee: A. W. Carpenter, 
manager, testing laboratories, The B. F. Goodrich 
Company, Akron, Ohio; T. A. Fitch, director, bu- 
reau of standards, city of Los Angeles, Calif.: C. D. 
Hocker, plant products engineer, Bell Telephone 
Laboratories, New York, N. Y.: J. L. Miner, direc- 
tor and vice-president, Atlas Lumnite Cement 
Company, New York, N. Y.;: E. W. Upham, chief 
metallurgist, engineering department, Chrysler Cor- 
poration, Detroit, Mich. 


Plans Under Way for NRC 


Insulation Conference Meeting 


Plans are now being made for the annual 
meeting of the conference on electrical in- 
sulation of the National Research Council. 
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c Future Meetings of Other Societies 


American Association for the Advancement of 
Science. Convention, September 22-26, 1941, 
Chicago, Ill. 


American Chemical Society. Annual meeting, 
September 8-12, 1941, Atlantic CitwuN. J. 


American Institute of Chemical Engineers. 34th 
annual meeting, November 3-5, 1941, Virginia 


r 47th summer 
meeting, September 2-6, 1941, Chicago, Ill. 


American Society of Civil Engineers. 


: Fall meet- 
ing, October 15-17, 1941, Chicago, Ill. 


American Society of Mechanical Engineers. 
meeting, October 12-15, 1941, Louisville, Ky. 


American Welding Society. 22nd annual meeting, 
October 19-24, 1941, Philadelphia, Pa. 


Association of Iron and Steel Engineers. Annual 
convention, September 23-26, 1941, Cleveland, O. 


Beach, Va. 

American Mathematical Society. 
‘ 
| Fall 
{ 


Illuminating Engineering Society. Annual con- 
vention, September 22-25, 1941, Atlanta, Ga. 


Institute of Radio Engineers. Pacific Coast con- 
vention, August 20-22, 1941, Seattle, Wash. 


National Metal Congress. October 20-22, 
Philadelphia, Pa. 


National Safety Council. 
Congress and Exposition, 
Chicago, Ill. 


1941 


30th National Safety 
October 6-10, 1941, 


Society of Automotive Engineers. National air- 
craft production meeting, October 30—November 1, 
1941, Los Angeles, Calif. 

National transportation and maintenance meeting, 
November 13, 14, 1941, Cleveland, O. 


Members of the conference are asked to in- 
form the chairman at an early date of any 
reports that they or their associates may 
have ready for presentation, as an aid to 
the committee in making up the program. 
The meeting place was tentatively desig- 
nated by the executive council at last year’s 
annual meeting as Washington, D. C., but 
under present conditions, it may be found 
advisable to select another place. Members 
are invited to let the chairman know their 
preference on this point as soon as possible. 


New IES Officers Announced 


New officers of the Illuminating Engineer- 
ing Society for 1941-42 have recently been 
announced. They are as follows: 


W. C. Brown, executive engineer, Nela 
General Electric 


President: 
Park engineering department, 
Company, Cleveland, Ohio 


General secretary; A. D. Hinckley, Columbia Uni- 
versity, New York, N. Y. 


Treasurer: G. K. Hardacre, Public Service Com- 
pany of Northern Illinois, Chicago, Ill. 


Vice-President (term ending September 30, 1943): 
H. M. Sharp, Buffalo, Niagara and Eastern Power 
Corporation, Buffalo, N. Y. 


Regional vice-presidents: for one-year term ending 
September 30, 1942—N. B. Hickox, Chicago, repre- 
senting midwestern region; A. F. Wakefield, F. W. 
Wakefield Brass Company, Vermilion, Ohio, Great 
Lakes region; O. P. Cleaver, Westinghouse Lamp 
Division, Bloomfield, N. J., northeastern region; 
and Frank A. Hansen, Western Institute of Light 
and Vision, Los Angeles, Calif., Pacific Coast region. 
For two-year term ending September 30, 1943— 
A. S. Turner, Jr., General Electric Company, 
Philadelphia, Pa., east central division; P. M. 
Rutherford, Jr., Dallas Power and Light Company, 
Dallas, Tex., southwestern region; T. M. Love, 
General Electric Company, Toronto, Ont., Can., 
Canadian region; and W. J. Amos, New Orleans 
Public Service, Inc., New Orleans, La., southern 
region. 
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Simplified Practice Recommendations Re- 
affirmed. The Division of Simplified Prac- 
tice of the National Bureau of Standards has 
announced that the following simplified 
practice recommendations have been reaf- 
firmed without change by the Standing 
Committees of the industry in charge of the 
respective recommendations: R65-31— 
Packaging of Overhead Electric Railway 
Material; R145-33—Packaging of Electric 
Railway Motor and Controller Parts; R161- 
35—Packaging of Automotive (Bus) Engine 


betters to the 


INSTITUTE members and subscribers are in- 
vited to contribute to these columns expressions of 
opinion dealing with published articles, technical 
papers, or other subjects of general professional 
interest. While endeavoring to publish as many 
letters as possible, Electrical Engineering reserves 
the right to publish them in whole or in part or to 
reject them entirely. Statements in letters are 


Static Electricity on 
Rubber-Tired Vehicles 


To the Editor: 


The article by Professor Robin Beach on 
“Static Electricity on Rubber-Tired Ve- 
hicles” (EE, May’41, p. 202-08) presents an 
investigation into this subject, which it is 
hoped will be followed by further research 
as there is much to be done in this field. 

There is one apparently successful method 
of carrying off the charge from electrified 
vehicles. This consists in allowing several 
small water jets to spray upward from a noz- 
zle in the road. These sprays strike the 
wheels, frame, and axles of the car as the lat- 
ter passes above them. The method is em- 
ployed at the toll office of the suspension 
bridge crossing the Narrows at the harbor 
entrance at Vancouver, B. C. In winter 
frost frequently prevents its use, but, as 
humidity is a material factor in preventing 
the building up of charges on vehicles, the 
incidence of their formation is far less at this 
time of the year. 

Prior to the introduction of these water 
jets, the electrification of cars was a serious 
nuisance as both car owners and ticket col- 
lectors were constantly exposed to violent 
shocks when payment of fare was tendered 
on dry days. When water jets are applied 
no electrification is apparent. 

The analysis Professor Beach makes of 
charge distribution on the car is difficult to 
accept. He states that the high negative 
electrification of tire treads repels to the 
more remote parts of the car body the free 
electrons in the metal of those parts that are 
in closest proximity to the tires, such as 
wheels and fenders. Surely this statement 
is an oversight. That metallic bodies pre- 
sent only unipotential surfaces is one of the 
basic laws of electricity and any displace- 
ment of electrons on a metallic body due to 
the proximity of a charged dielectric is im- 
mediately equalized over the surface of the 
metal by the free electron movement pos- 
sible within the metal. No difference of 
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Parts; and R162-35—Packaging of Air 
Brake (Electric Railway) Parts. The num- 
ber of units.in a standard package for the 
various parts is listed in these reeommenda- 
tions. A standard package is defined as the 
quantity best suited to storing and unit pil- 
ing, also for inventory and distributing pur- 
poses as well as for convenience in handling. 
Copies of these recommendations may be 
obtained from the Superintendent of Docu- 
ments, Government Printing Office, Wash- 
ington, D. C., for 5 cents each. A discount 
of 25 per cent on orders of 100 or more copies 
isavailable to those desiring tosecurea supply 
of these publications for business purposes. 
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expressly understood to be made by the writers; 
publication here in no wise constitutes endorsement 
or ae dt by the AIEE. All letters submitted 
for publication should be typewritten, double- 
spaced, not carbon copies. Any _ illustrations 
should be submitted in duplicate, one copy an 
inked drawing without lettering, the other lettered. 
Captions should be supplied for all illustrations. 


potential can, therefore, exist on the surface 
of or within the metal at any two points of 
electrically connected metallic bodies. The 
metallic contact of rim against tire must pro- 
duce a unipotential surface at the contact 
area between tire and metal and all other 
metal electrically connected thereto, which, 
of course, virtually includes the entire car 
body. These considerations indicate that a - 
condition of charge distribution as shown by 
Professor Beach in figure 1 on page 203 is in- 
conceivable. 

The suggestion that there can exist on a 
single metal-mass positive electrification 
(bound charges) and negative electrification 
(free charges) at one and the same time, ap- 
pears untenable. For the charge distribu- 
tion described to be possible, the various 
metal parts would require to be separated by 
dielectrics—then the well-known principal 
of electric induction can create a charge 
distribution on different zones of alternate 
polarity. 

Professor Beach details a number of im- 
portant observations and relationships af- 
fecting the generation of charges, but it ap- 
pears to me that his analyses of the various 
reactions of charge interchange are contrary 
to the fundamental laws of electricity and 
the analysis put forward by Professor Beach 
appears to need modifying. 


F. J. BARTHOLOMEW (A’26, M’35) 


(Electrical engineer, 1285 Homer Street, Vancouver, 
B. C., Canada) 


Editor’s Note: In reply to Mr. Bartholo- 
mew’s letter, Professor Beach submitted 
the following comments: 


“As to the first part of Mr. Bartholomew’s 
letter, dealing with water sprays for the re- 
moval of static electricity from rubber-tired 
vehicles, as used at the suspension bridge at 
Vancouver, B. C., I may say that we used 
this method many years ago at the entrances 
to the Holland Tunnel. The method, how- 
ever, was shortly discontinued because of 
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the messy effect produced by the continual 
wet conditions at the tunnel plazas. In its 
place we employed the now commonly used 
grounding rods which contact the front of 
the car as it approaches the toll booth. 

“In regard to the latter part of the letter, 
may I say that I made no ‘oversight’ con- 
cerning my statement of distribution of 
charges over the body of a charged vehicle. 
The redistribution of charges over the sur- 
face of an insulated metallic body through 
the process of induction from a nearby 
charged body, be it a charged dielectric or a 
charged insulated conductor, is a basic phe- 
nomenon, well-known and explained in 
scores of physics books with illustrations of 
charge distributions, and with suggested 
experiments in support of this basic prin- 
ciple. However, I determined by actual 
tests with an electroscope the distribution of 
charges as shown in figure 1.” 


St. Lawrence Seaway 


To the Editor: 


I have just read a letter to the editor en- 
titled ‘St. Lawrence Seaway Opposed”’ by 
D. W. Stewart. In my opinion the request 
contained in Mr. Stewart’s letter is highly 
improper and includes an assumption that 
the membership of the Institute is wholly in 
accord with his views and those which he 
claims for the Louisiana Engineering So- 
ciety. 

It has been my opinion that the Institute 
was not to be used as a political arena for the 
purpose of exhibiting the conflicting eco- 
nomic and social views of the membership. 
I have found that on all great national eco- 
nomic issues contenders usually take sides in 
accordance with their own personal eco- 
nomic interests, although claims are fre- 
quently made that the contenders are repre- 
sentatives of the larger impersonal national 
interest. 

If the Institute proposes to comply with 
Mr. Stewart’s request, then I should like to 
suggest that the membership be polled as to 
its views before any assistance “‘in bringing 
about the defeat of this measure”’ is taken. 
For my own part, I have given the Seaway 
project a great deal of attention and ardu- 
ous study, and my conclusions are diamet- 
rically contrary to those of Mr. Stewart, yet 
I have not made the type of preposterous re- 
quest contained in his letter. 


FRANKLIN J. LEERBURGER (A’28, M’35) 


(Consulting engineer, 285 Madison Avenue, New 
York, N. Y.) 


A Simple Method of 


Calculating Power Factor 


To the Editor: 


I have been quite interested in the discus- 
sion that is being carried on in ELECTRICAL 
ENGINEERING about the calculation of 
power factor. I like to use the trigonometric 
scales to calculate many parts of the data in 
the “imaginary plane’’, but before I give 
my little short cuts or what-have-you I 
wish to point out that R. B. Marshall of 
Purdue University has written a paper on 
“Accuracy in Measurements’’ in which he 
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states that, with a ten-inch rule and the 
C and D scales, errors in observation are 
nearly 1/10 of 1 percent. This is for each 
setting and/or observation. 

I should like to call attention to William 
C. Urlovic’s letter in the March issue, page 
148. While many of the rules used do have 
the tangent scales and perhaps others 
related to the A and B scales, the “log-log 
decitrig’”’ has the trigometric scales and the 
logio referred to the C scale. 

Why not take full advantage of the trigo- 
nometric scales, and square, add squares, 
and take the square root, all by the trigo- 
nometric scales? To get the vector value, 
divide a by the cos @ or b by sin @ in the 
a+jb form. @ is tan~! b/a or cot~!a/b. 
For ease, divide the smaller number by 
the larger and if a@ is larger, the angle is 
less than 45 degrees but if b is larger, the 
angle is greater than 45 degrees. 

The trigonometric scales may be used to 
advantage in adding rms values of har- 
monics. Where only two are involved the 


formula is 1/ E+E? in rms values. This 
is the formula for the hypotenuse of a right 
triangle and can be solved as: 


E 
E,=;/ cos (tan 4 


This is true for currents as well as for volt- 
ages. The solution could be found just as 
easily from F;/ sin 0. 

Since I am a new “‘recruit’’ as a student 
member, I may have repeated some old 
data. I do not feel that this data will be 
out of place, however, because I have found 
the principles very helpful. 


KENNETH E. REESE (Enrolled Student) 


(Purdue University, West Lafayette, Ind.) 


To the Editor: 


In reading over the articles by Troy D. 
Graybeal (EE, Nov. ’40, p. 480) and Frank 
Smith (EE, Apr. ’41, p. 194) on simple 
methods of calculating power factors, it 
seemed that there would be somewhat simi- 
lar methods of performing each operation. 

Using the nomenclature of these articles, 
let 


P=active power in kilowatts 
Q=reactive power in kilovolt-amperes 
P F=power factor 


METHODS 


For using the A, B, C, and D scales the 
following rules may be set up: 


1. Set P on the C scale opposite Q on the D scale. 


2. Note the reading on the A scale opposite the 
index of the B scale. This reading is equal to 
(Q/P)*; and, since Q/P and also its square may be 
either greater or less than unity, the decimal point 
must be located carefully (as in the other two 
methods). 


3. Mentally add to this reading unity (1.00), and 
set this value on the B scale to the index of the 4 
scale. 


4. Read the power factor PF on the D scale op- 
posite the index of the C scale. 


For using the A, B, C, and D scales in 
conjunction with the CI scale: 


1. Set P on the C scale opposite Q on the D scale. 


2. Note the reading on the A scale opposite the 
index of the B scale. This reading is equal to 
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(Q/P)2; and, since Q/P and also its square may 
be either greater or less than unity, the decimal 
point must be located carefully. 


3. Mentally add to this reading unity (1.00), and 
set the indicator to this value on the B scale. 


4. Read the power factor PF at the indicator 
hairline on the C/I scale. 


THEORY 


As in Mr. Graybeal’s letter the following 
expression may be set up 


pp ee 
VV PHOF 
By rearranging 


1 
Ye Oy ————— | 
V1+(Q/P)? 


=the reciprocal of V1 +(Q/P)? 


Step 1 in either of the methods in the 
letters mentioned gives the Q/P ratio and 
step 2 gives the square of this value. Step 
3 gives the value under the radical and, 
when step 4 is used, the square root of the 
reciprocal of the value under the radical, 
or in other words the power factor, is ob- 
tained. Either method given here obtains 
the same results depending on the scales 
being used. Both are equally simple. 

If example 1 of the original letter is used 
to illustrate: 


P=4,000 kw 
Q=3,000 kvar 


1. Set 4,000 on the C scale opposite 3,000 on the D 
scale. 


2. Read 0.562 on the A scale opposite the right 
index of the B scale. 


3. Unity added to 0.562 gives 1.562. Set this 
value on the B scale opposite the index on the A 
scale. (If not using the C/I scale.) 


4. Read the power factor 0.800 on the D scale op- 
posite the right index of the C scale. 


If using the CI scale: 
3. Set the value 1.562 under the hairline. 
4. Read the power factor 0.800 on the C/ scale. 


It is more convenient to move the slide 
in this special case since the number in- 
volved (1.562) is out of reach of the hair- 
line. 


FREDERICK A. OLson (Enrolled Student) 
(University of North Dakota, Grand Forks) 


To the Editor: 


There have of late been published a num- 
ber of methods for computing power fac- 
tor, and I have read each with much interest. 
None seems as simple as the one which I 
have used for many years. Using the nota- 
tion of Frank Smith’s interesting letter in 
the April issue of ELECTRICAL ENGINEERING, 
let 


P=power, kilowatts 
Q=reactive kilovolt-amperes 


1. Set Q on the C scale opposite P on the D scale, 
and place the cross hair at this point. 


2. On the B scale opposite the index of the A 
scale read (Q/P)?, being sure to determine the 
decimal point. 


3. To this value add unity (1.00) and set the value 
so obtained on the B scale under the index of the 
A scale. 
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4. Without further adjustment of the rule, there 
will now appear under the cross-hair on the C 
scale and opposite P on the D scale the total volt- 
amperes and their quotient; the power factor ap- 
pears on the D scale under the index of the C scale, 


Mr. Smith’s example will illustrate the 
greater simplicity of this method: 


P=4,000 kw 
~Q=3,000 kvar 


1. Set 3,000 on C scale opposite 4,000 on D scale 
and set cross hair. 


2. Read 0.563 on B scale under index of A scale. 
3. Set 1.563 on B scale under index of A scale 


(left-hand index should be used for this particular 
problem). 


4. Read 5,000 kva under cross hair on C scale and 
0.80 power factor under index on D scale. 


H. K. Humpsrey (A’14, M’18) 


(Chairman of the board, Winnetka Trust and Savings 
Bank, Winnetka, II.) 


To the Editor: 


If W. C. Urlovic (EE, March ’41, p. 148) 
will insert the B and C scales of his slide 
rule backwards in the trough so that the 
numbers are upside down, and then set the 
middle index (unity) of the B scale opposite 
the 8 on the A scale, he will no doubt notice 
that the cube root of 8 has aligned itself on 
the B and D scales. The 2’s will be aligned 
as the cube root of 8, the 4.3’s will be 
aligned as the cube root of 80, and by using 
the left hand index, the 9.28’s will be 
aligned as the cube root of 800. 

Square roots are done just as easily 
mentally as by slide rule—almost! 


N-a? 
2a 


in which a is the integer whose square is 
nearest to NV. 


Example: 


ie 9 
=11+——=11.408 
4/130 re iD 


(actually 11.402) 
—4 


vV 140 = 12+ 79) 


(actually 11.832). 
Epwin L. Dyke (Enrolled Student) 


=115/, or 11.833 


(University of California, Berkeley) 


Recovering Boric Acid in 
Manufacture of Electrical Capacitors 


To the Editor: 


In the manufacture of electrical capaci- 
tors one process uses Acid Boric E.C. 
(electrical capacitor) grade, which is so 
graded because of the absence of chlorides 
and heavy metals. 

After this operation the boric acid is con- 
taminated with chlorides and heavy metals 
and is usually discarded. This adds to the 
cost of the capacitors. Fresh and expen- 
sive acid is necessary for another run. 

In recovering this spent boric acid solu- 
tion it was found to contain iron and heavy 
metals (0.0025 per cent) and chlorides to the 
extent of about 0.005 per cent. 

To remove these impurities 0.2 grams of 
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magnesium trisilicate per ten grams of boric 
acid which was contained in a 10 per cent 
solution was heated to a temperature of 70 
degrees centigrade and maintained at this 
temperature for 15 minutes, 

This solution is passed through a filter 
press preheated with steam, run into vats, 
and cooled to 10 degrees for maximum pre- 
cipitation. This boric acid is dried at room 
temperature for reuse. It is free of chlo- 
rides and heavy metals, 

Where operations follow operations, the 
hot liquid from the filter press can be 
pumped directly into vats for other opera- 
tions, thereby eliminating the necessity of 
crystallization and reheating. 

This operation is simple to execute and 
is one of the most effective and thorough 
methods, It costs about one cent per 
pound as compared to the cost of boric acid 
which is about 35 cents per pound. 


THOMAS RuSssELL McCrBA 


(Chemist, 1001 Westfield Avenue, Rahway, N. J.) 


Voltage-Operated 
Earth-Leakage Protection 


To the Editor: 


The review on page 216 of the May 1941 
issue of ELECTRICAL ENGINEERING of T. C. 
Gilbert’s article about ‘‘Voltage-Operated 
Earth-Leakage Protection,’ is of interest 
to the writer through actual operating ex- 
perience with this type of protective device 
gained during a sojourn in a foreign land 
and some additional details are given here- 
after about features not mentioned in the 
review, which may be of general interest 
to readers of ELECTRICAL ENGINEERING. 

The particular location was in a British- 
controlled area in a tropical region where the 
distribution system was three-phase four- 
wire, operated at 50 cycles, nominally at 
433 volts between lines and 250 volts line to 
neutral. The neutral of the bank was 
grounded at the transformer only. All 
house connections were single phase 250 
volts line and neutral, and all lamps and 
devices were suitable for use at this voltage. 

The interior house circuits each consisted 
of two insulated conductors with a third 
bare conductor included under the sheath 
which was either lead or nonmetallic ma- 
terial in the newest installations. The bare 
conductor was connected to the exposed 
metallic portion of each fixture or appliance 
and at the main feeding point was connected 
to one terminal of the trip coil of the 
“earth-leakage trip’; the other terminal 
of the “trip’’ was connected to an auxiliary 
ground (earthing connection) either through 
a driven pipe or rod. The local authority 
did not permit grounding of the neutral 
connection at the service entrance. 

Shops tests indicated positive operation at 
22 volts plus or minus 2 volts at a circuit im- 
pedance of 200 ohms and at less than 65 
volts with 800 ohms impedance. 

The units were compact, a two-pole 25- 
ampere 380-volt unit, measuring approxi- 
mately four by four by six inches. Included 
in the unit was an externally operated de- 
vice which enabled tests of the tripping de- 
vice to be made. The cost of the unit in 
1937 was less than $4 duty paid. So far as 
the writer knows the device was first manu- 
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factured in Germany but later was available 
in Great Britain from a number of manufac- 
turers, 

The actual applications were mostly to 
places involving only one or two circuits, 
but it is obvious, from the standpoint of 
continuity of service, that where many cir- 
cuits exist trips should be provided either 
for each circuit or selected groups of circuits. 

The need for this device seemed to an 
extent a local requirement as an outgrowth 
of certain situations, among which were: 


1. Multiple grounding was not approved by the 
local authority, Incidentally grounding conditions 
were unfavorable, 


2. The use of 250 volts for all electrical devices 
increased the danger from shock. Actually a num- 
ber of fatalities occurred, during the writer’s so- 
journ, at less than 220 volts, the victims being 
natives, 


3, The servants were usually barefooted and not 
robust physically, and the dwellings were of brick 
construction throughout, These conditions in- 
creased susceptibility to shock. This was par- 
ticularly noticeable during the rainy season when 
the relative humidity was high and all exposed sur- 
faces were covered with moisture for lengthy 
periods, 


For an application at a dairy farm the 
voltage was transformed to 25 volts in the 
places where cattle were exposed. The ap- 
plication of the “‘trips’’ to the low-voltage 
circuits was found to require that the ground 
side of the trip be connected to one of the 
circuit conductors which in turn was 
grounded, to assure operation due to a fault. 

It is of interest to know that such a sensi- 
tive reliable protective device is com- 
mercially available at such a low cost. 
Whether its application to installations in 
the United States may be warranted seems 
to be a matter of experience for any par- 
ticular area. With the lower service voltage 
in universal use and the possibility of its 
further reduction where considered neces- 
sary, its application may be of limited neces- 
sity. Statistics about low-voltage fatalities 
will be of pertinent interest. 


C. O. von DANNENBERG (A’06, M’30) 


(364 Lincoln Place, Brooklyn, N. Y.) 


Books Received @ 


“Lessons in Arc Welding.’”’ This series of 
60 lessons intended as a ready reference on 
arc welding and a guide to its proper ap- 
plication was first published in 1940 (see 
ELECTRICAL ENGINEERING, October 1940, 
page 438) and has recently been revised and 
re-edited. The new edition contains 176 
pages, and is illustrated. It is published by 
the Lincoln Electric Company, Cleveland, 
Ohio. Price 50 cents per copy, postpaid, in 
the United States, 75 cents elsewhere. 


‘“Who’s Who in Engineering’’, 1941. The 
fifth edition of this standard compilation of 
the professional records of engineers contains 
records of more than 15,000 engineers, 
representing a 25 per cent increase over the 
number contained in the 1937 edition. As 
in the past, inclusion in the volume has been 
based on qualifications established by the 
advisory committee. Records of engineers 
already included in the 1937 volume have 
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been revised up to date, and membership of 
various national, state, and local societies 
has been canvassed for men who meet the 
qualifications but have not been previously 
included. Only authorized material, that 
is, only data originating with the individual 
and submitted to him in the form printed, 
has been published. The book includes a 
list of national, state, and sectional engineer- 
ing organizations, a list of professional and 
honor fraternities, and a geographical cross- 
index. It is published by the Lews Histori- 
cal Publishing Company, Inc., New York, 
N. Y.; price $10.00 per copy. 


“The Pickwick Landing Project.” The 
third Tennessee Valley Authority technical 
report describes the planning, design, and 
construction of the Pickwick Landing 
Project on the Tennessee River. Others in 
the series of reports are ‘‘The Norris 
Project’’, published in 1939 (see ELECTRICAL 
ENGINEERING, September 1940, page 396), 
and ‘‘The Wheeler Project’, published in 
1940 (see ELECTRICAL ENGINEERING, June 
1941, page 310). The book outlines the 
preliminary social and economic investiga- 
tions necessary for the project; the design- 
ing of locks, dams, and powerhouses; the 
planning of employee housing, and access 
roads; methods used in construction and 
in river diversion; reservoir activities; 
initial operations; and a summary of con- 
struction costs. Appendixes include a sta- 
tistical summary of the physical features of 
the project, copies of reports of consulting 
engineers and geologists, and summaries of 
special tests. Copies of the 431-page illus- 
trated report may be obtained from the 
Superintendent of Documents, Washington, 
D. C.; price $1.00 per copy. 


“Index to the Literature on Spectrochemical 
Analysis.”?’ A 50 per cent increase in the 
number of references has been made in the 
second edition of this detailed bibliography, 
the first edition of which was published in 
1937. Recently added references cover im- 
proved descriptions of atomic spectra, stud- 
ies of light sources and calibration processes, 
and conditions influencing the accuracy of 
quantitative determinations. Paper titles 
are arranged in chronological order, and in 
alphabetical order of authors within each 
calendar year. The booklet contains 96 
pages. Copies may be obtained from the 
American Society for Testing Materials, 260 
South Broad Street, Philadelphia, Pa., at 
$1.00 per copy. 


The following new books are among those recentlv 
received at the engineering Societies Library 
Unless otherwise specified, books listed have been 
presented by the publishers. The Institute as- 
sumes no responsibility for statements made in the 
following summaries, information for which is taken 
from the prefaces of the books in question. 


THE TELEPHONE IN A CHANGING 
WORLD. By M. M. Dilts. Longmans, Green 
and Company, New York and Toronto, 1941. 219 
pages, illustrated, 81/2 by 51/2 inches, cloth, $2.50. 
Historical and anecdotal information is presented 
upon the development of the telephone, operator 
service, directories, by-products and radiotelephony. 
The increasing effect of the telephone upon many 
phases of everyday life is emphasized. 


PRACTICAL ELECTRICAL WIRING, Resi- 
dential, Farm, and Industrial. By H. P. Richter. 
Second edition. McGraw-Hill Book Company, 
New York and London, 1941. 521 pages, illus- 
trated, 8!/2 by 5'/2 inches, cloth, $3.00. Practical 
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methods of electrical wiring are explained with 
descriptions of all kinds of light and power wiring 
for home, farm, and factory, and presentation of 
basic theoretical principles. This edition is revised 
in accordance with the new 1940 National Electrical 
Code. 


PLANT-PRODUCTION DIRECTORY, vol- 
ume 1, number 1. First edition, 1941. _ Industrial 
Directories, Chicago, Ill., 578 pages, illustrated, 
121/2 by 11 inches, cloth, $10.00. The major part 
of this new industrial directory is devoted to an 
alphabetical listing of industrial products and their 
manufacturers. Other information given includes 
sources of supply for industrial chemicals, a large 
section of mathematical tables and mechanical data, 
a trade-name index, and an alphabetical list of 
manufacturers with addresses. 


THE MOTOR SHIP REFERENCE BOOK 
FOR 1941, compiled by the staff of ‘““The Motor 
Ship’, Temple Press, Ltd., London, 1941, 324 
pages, illustrated, 8!/2 by 51/2 inches, cloth, 7s. 6d. 
net, or 8s. post free. This annual publication pre- 
sents technical information on oil engines in general 
and on specific types, and contains an alphabetical 
list of all vessels completed to December 1939, 
with a partial list for 1940. It includes Lloyd’s 
rules for the construction and survey of motor-ship 
machinery and a list of builders of marine Diesel 
engines in all countries. 


AN ENGINEERS’ MANUAL OF STATISTI- 
CAL METHODS. By L. E. Simon. John Wiley 
and Sons, New York, 1941. 231 pages, illustrated, 
10 by 61/2 inches, cloth, $2.75. This book is a sum- 
mary of certain working parts of the sciences of 
probability, statistics, and logic, and is designed to 
assist the practical man in industrial or engineering 
work. The illustrative examples are generally 
taken from standard procedures or research at 
arsenals and proving grounds, but the principles are 
applicable to other inspection or quality control 
problems, 


TABLES OF SINE, COSINE AND EXPO- 
NENTIAL INTEGRALS, volume 2, prepared by 
the Federal Works Agency, Work Projects Ad- 
ministration for the City of New York. National 
Bureau of Standards, Washington, D. C., 1940. 
225 pages, tables, 11 by 8 inches, cloth, $2.00, ad- 
vance payment required. The functions indicated 
are tabulated over the range between 0 and 10 at 
intervals of 0.001. Differences have been listed for 
purposes of interpolation, although for the range 
from 0 to 2, volume 1 should be consulted for greater 
accuracy in this respect. Supplementary tables 
and reference lists are included. 


ACOUSTICS. By A. Wood. Interscience Pub- 
lishers, New York, 1941. 588 pages, illustrated, 9 
by 6 inches, cloth, $6.00. Both the theoretical and 
practical phases of the subject are considered in this 
work. Following the chapters on wave motion, 
diffraction, vibrations and other elements of classi- 
cal theory, modern topics, such as ultrasonic waves 
and sound recording and reproduction, are dis- 
cussed. 


EXPERIMENTAL ELECTRICAL © ENGI- 
NEERING AND MANUAL FOR ELECTRICAL 
TESTING, VOL. II. By V. Karapetoff and B. C. 
Dennison. Fourth edition, revised. John Wiley 
and Sons, New York, 1941. 814 pages, illustrated, 
91/2 by 6 inches, cloth, $7.50. The second volume 
of this laboratory manual for students and engineers 
contains theory and tests for more advanced study 
of the subjects introduced in volume I, and de- 
scribes the more complicated electrical equipment 
not covered previously. The thorough revision 
includes the treatment of new methods and types of 
apparatus and the addition of some three hundred 
new drawings and cuts. Chapter bibliographies. 


MASTERING MOMENTUM. By L. XK. Sill- 
cox. Simmons-Boardman Publishing Corporation, 
New York, 1941. 274 pages, illustrated, 9 by 6 
inches, cloth, $2.50. Modern transport trends are 
discussed with particular reference to their influence 
upon the equipment of American railways. Cur- 
rent developments in train operation and braking, 
wheels, axles, trucks, and draft gear which will im- 
prove control, wear factors, and riding quality are 
described. Illustrations and reaction graphs of 
various brake systems are appended. 


RADIOLOGIC PHYSICS. By C. Weyl, S. R. 
Warren, Jr.and D. B. O'Neill. Charles C. Thomas, 
Publisher, 220 East Monroe St., Springfield, Ill., 
1941. 459 pages, illustrated, 9!/2 by 6 inches, 
cloth, $5.50. The fundamental concepts and 
phases of modern physics essential to an intelligent 
approach to medical problems are here presented 
for the student and radiologist. The book is di- 
vided into two parts: the theory and practice of 
electrical engineering as applied to radiological 
apparatus; the theory and application of radiation 
physics with reference to X-ray diagnosis and X- 
and gamma-ray therapy. The elements of algebra, 
trigonometry, and calculus are appended, and 
there are chapter bibliographies. 


SENIORITY POLICIES AND PROCEDURES 
AS DEVELOPED THROUGH COLLECTIVE 
BARGAINING. By F. H. Harbison. Princeton 
University, Industrial Relations Section, Princeton, 
New Jersey, 1941. 63 pages, charts, tables, 10 by 
7 inches, paper, $1.00. The problem of seniority in 
employment is discussed with special reference to 
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its importance in the national defense program. 
This third report on the subject covers acquisition 
of rights, application methods, administration of 
seniority systems, and the importance of the ques- 
tion in union-management negotiations. 


THE SOCIAL RELATIONS OF SCIENCE. 
By J. G. Crowther. Macmillan Company, New 
York, 1941. 665 pages, diagrams, 81/2 by 51/2 
inches, cloth, $3.50. The author discusses the 
reasons for the existence of the scientific attitude, 
the contributions to everyday life resulting from 
scientific methods, the position of the scientist in the 
present social scheme, and the interrelations be- 
tween society and science through the ages. He 
concludes with suggestions for creating an effective 
social policy for science. References. 


THE RAILROAD PROBLEM AND ITS 
SOLUTION. By J. E. Muhlfeld. Devin-Adair 
Company, New York, 1941. 290 pages, illustrated, 
9 by 5!/2 inches, cloth, $3.00. Presents recommen- 
dations on what those in control of the railroads 
should do, what outside help is needed, and from 
whom it should be secured. The second part con- 
tains supporting statistical information. 


FOURIER SERIES AND BOUNDARY 
VALUE PROBLEMS. By R. V. Churchill. 
McGraw-Hill Book Company, New York and 
London, 1941. 206 pages, diagrams, 9 by 6 inches, 
cloth, $2.50. Presents an introductory treatment 
of Fourier series and their application to the solu- 
tion of boundary-value problems in the partial 
differential equations of physics and engineering. 
The aim is to give the student a conception of 
orthogonal sets of functions and their use in the 
classical process of solving these problems. Refer- 
ences and review problems. 


UND MASCHINEN- 
Gebriider 


SCHMIERSTOFFE 
SCHMIERUNG. By E. H. Kadmer. 
Borntraeger, Berlin, 1940. 479 pages,  illus- 
trated, 9 by 6 inches, paper, 22.40 rm. Covers 
lubricants and machine lubrication. Description 
of the sources, production, chemical, physical, and 
electrical properties, analysis, and tests of various 
lubricants. Their application to bearings, drive 
gear, cylinders, metal-cutting, and other uses is 
covered, as is the theory of lubrication and friction. 
Bibliographies. 


ASTM STANDARDS ON RUBBER PROD- 
UCTS. Prepared by Committee D-11, Decem- 
ber, 1940. American Society for Testing Ma- 
terials, Philadelphia. 256 pages, illustrated, 9 by 6 
inches, paper, $1.75. Thirty-four standard and 
tentative methods of test and specifications per- 
taining to rubber products are presented in con- 
venient form for laboratory use and reference. 
The standards cover chemical analysis, physical 
properties, and various kinds of equipment. 
Bibliography. 


BIBLIOGRAPHY OF SPECTROCHEMICAL 
ANALYSIS. Second edition. Compiled by D. M. 
Smith. British Non-Ferrous Metals Research 
Association, Euston St., London, N.W.1, 1940. 55 
pages, 10 by 6 inches, paper, 3s. Includes all the 
references published in the 1935 “Bibliography of 
Literature on Spectrum Analysis’, supplemented 
by articles published in the more important scien- 
tific journals of all countries up to August, 1940. 
The references are broadly classified and have short 
explanatory notes. Author index. 


_VDI JAHRBUCH 1940, Die Chronik der Tech- 
nik, herausgegeben im Auftrage des Vereines 
deutscher Ingenieure im NS.-Bund Deutscher 
Technik von A. Leitner. VDI-Verlag, Berlin, 1941. 
311 pages, 81/2 by 6 inches, paper, 3.50 rm. Refer- 
ence work containing some ninety reports by 
specialists, which review the literature on engineer- 
ing published during the year 1939. Several 
thousand references on all branches of engineering 
are included. Extensive index. 


PARTIAL DIFFERENTIAL EQUATIONS. 
By F. H. Miller. John Wiley and Sons, New York 
1941. 259 pages, diagrams, etc., 91/2 by 6 inches, 
cloth, $3.00. ‘The first two chapters of this elemen- 
tary text are devoted to a review of ordinary dif- 
ferential equation methods, while Chapter III 
is designed to show the various ways in which par- 
tial differential equations come into being. The 
remaining chapters, with the exception of VI 
which briefly discusses Fourier series, deal with 
methods of solving different classes of partial dif- 
ferential equations and with geometric and physical 
problems solvable by the processes explained. 


RELAXATION METHODS IN ENGINEER- 
ING SCIENCE, a Treatise on Approximate Con 
putation. By R. V. Southwell. Clarendon Press 
Oxford, England; Oxford University Press, New 
York, 1940. 252 pages, diagrams, etc., 91/2 by 6 
inches, cloth, $5.00. A new approach to engineer- 
ing and physical computations is described, a 
method which is termed ‘‘systematic relaxation of 
constraints’. The greater part of this treatise 
relates to problems confronted in the theory of 
elasticity: stress-calculations for frameworks and 
continuous beams, estimation of critical loads 
etc. However, the method is shown to have wider 
application, and such problems as the adjustment of 
errors in surveying and the determination of cur- 
rents and potentials in electrical networks also 
receive detailed consideration. 
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